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The small hornless head represents the first ancestral type of the group, and the 
massive head with two-foot horns the final member at the pinnacle of their evolution. 


THE TITANOTHERE, ANCESTOR OF THE RHINOCEROS—{See page 315.) = 
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The purpose of this journal is to record accu- 
gately, 


progress im 


: 
simply, and interestingly, the world’s 


scientific knowledge and _ industrial 


ac hievement 


A Senseless Forest Bill 
ONSIDER these National 
Forests contain nearly one fifth of the stand 
| nited States. Chey pro 
important Western 


forests facts: The 


ing timber of the 
tect the head 
ind support for a part of each year one half 


waters of every 
river 
the sheep und ne irly one tenth of the cattl feeding 
Dependent upon them is a 


on the western range. 


vasi irrigated tract, redeemed from aridity and semi 
aridity by an investment of over $300,000,000. In 
these 500,000,000 ,000 
feet of merchantable timber worth, if valued at only 
#1 per thousand feet, $500,000,000 than half 
the national debt. At present the government spends 
000,000 gross or *3,000,000 net to protect 


national forests there are 


more 


about # 


this timber. Spread over an area greater than all 
the United States north of the Potomac 
the Ohio River, is a field force of about 2,000 men, 
duty it is to keep an eve out for fires. The 


there ranger to 


ind east of 


whos 
force is only one 


every 150 


seems large, vet 
square miles. 

An intelligent man, told that there is now pending 
House a bill which affects the Forest Ser 


vice, would naturally suppose that a wise body of 


before the 


tors intended to remedy this wretched con- 
dition by providing adequate protection for so valu 


Incredible as it 


ke gis} 


able a national resource. Not so. 


may seem, the 1912 House bill actually reduces an 
#500.000 
It 1s dif- 


permit so 


appropriation, which has averaged about 


annually for the 
ficult to 
senseiess A iIneasure 
ficult to believe that the 
the Senate should concur with the House. 


past five years, #275.000. 
that the Senate will 


to become 


believe 
a law, still more dif 


President will sign it, if 


[o protect our National Forests more money 
should be appropriated, not less. Surely one man 
cannot adequately protect one hundred and _ fifty 
square miles of timber land. Surely on three cents 
an acre valuable timber cannot be adequately pro- 
tected. How can the building of roads, trails, 


i telephone lines so urgently required to 


br dae 8 an 


get men quik kly to the fires be carried on efficic ntly 


if Congress>ties the hands of the Forest Service? 
Just as good farming means building up the pro- 
ductive capacity of the land, not merely preventing 
it from running down, so good forestry means not 


( ongress 


than the 


only protection, but also improvement 


apparently has nothing else in mind 


degradation of national timber lands. 


“Doping ”’ Athletes With Oxygen 
HE lay that Sir 


Ray Lankester has inquired if the 


Edwin 
Swedish 


charge of the com- 


press re ports 


ruthorities, who will have 
Marathon com- 


take 


cruel and 


ing Olympian games, will permit a 
oxygen tank or bag and 
from it an oc whiff 
grueling twenty-six odd miles that must be run by 
thoss finish. The 


petitors, i tllowed to 


petitor to carry an 
isional during that 


who would be in at the com- 
will presumably be 
“It would be 


, 
extremely interesting to see whether such breathing 


observes. 


consume refreshments while racing. 


is of material assistance to the runner: and as 


oxygen gas.is not a drug, but as natural an article of 


water, there séems to be no reason 


ecnsumption as 


why the runner should be disqualified for refreshing 
himself with it, as he may with soup or water.” 

rightly barred 
Oxygen 


Stimulating drugs are, of course, 
from any athletic contest worthy the name. 
is in these circumstances certainly a drug, inas- 
“dopes” the 


much as it recipient, quite like many 


another drug. Pure oxygen is a powerful. and 
most valuable stimulant for the sick who require 
it—patients with coma or pneumonia in e.ztremis. 


is with all stimulants, excessive and occasion- 
It first excites and then 
depresses; frequent oxygen intoxication will pre- 


But, 


less use of it is dangerous. 


maturely exhaust the individual’s vitality, and will 
surely tend ta shorten his days. Such indulgence 
will make the cardiac 
rapid and powerful; the blood will flow in excessive 


will be in 


beats most yathologically 
I £ : 


volume and strength; and the collapsé 
reciprocal proportion. The ears sing in an “oxygen 
jag,” as if one should hang head downward over a 
cliff; speech is hesitating; “ideas swarm, but it is 
hard to seize them.” 

Sir Edwin's proposal is amazingly unscientific in 
a scientist of so great reputation; and it is most 
unsportsmanlike, especially in an Englishman, the 
Britisher being nothing if not a lover of fair play 
in sport. What folly to declare nascent oxygen as 
natural an article of consumption as water! Pure 
oxygen is far from being such a thing; it is natural 
only to be breathed when it is diluted with several 
times its volume of nitrogen. 

Pure oxygen has before been used in athletics; 
but all that kind of thing is altogether cheap and 
it has a vellow streak. Yes, records 
They should not 


unprofitable ; 
have been broken by this means. 
stand; they do not in the minds of the 
aristocracy. And the reason why is that they are 
not tests of brawn and endurance under the inexor- 
able conditions in which human life must ordinarily 
be lived. An oxygen drunk might make an un- 
trained, undeveloped, soft-muscled, ordinarily short- 


sporting 


winded specimen successful for the brief span of a 
given contest; but for all that he would be the 
poorer, and not the really triumphant man. All 

should be held under natural condi- 
as must be chanced and coped with in 


competitions 
tions, such 
nature. 

The only safe and sane way to breathe oxygen is 
in combination with nitrogen as it exists in the cir- 
cumambient air, in the form to which, during the 
ages, human and all other life has become adapted. 
Normal living is ever “the right adjustment of in- 
ternal relations to external relations.” 

After all, why should Marathons be run anyway 
except for the glorious and sufficient purpose of an- 
nouncing in the Athenian market-place the victory 
at Marathon over the Persians? How utterly pur- 
poseless is to-day this terribly taxing race, which 
must for many a participant result in disease and 
in shortened existence. 


Controlling Water Waste. 
EFFICIENCY in 


characteristic of good engineering than origin- 


maintenance is no less a 

ality and boldness of construction, yet often 
such work fails to receive recognition, though it may 
involve ingenious methods and the application of 
Thus, the detec- 
tion and prevention of leakage and waste in the 


the most advanced scientific ideas. 


water distribution system of a large city may be 
cited as engineering work of trivial importance in 
comparison with the construction of 


Nevertheless the 


great aque- 


ducts. matter is hardly less 
serious. 

When large cities are spending millions of dollars 
on new water supplies it would seem that all munic- 
ipal authorities should give heed to the extraor- 
dinary waste that may be found in their distribution 
systems. It has authoritatively 
that one half of the total supply of the Metropolitan 
District (Boston) is wasted, while the preventable 
waste and unaccounted-for loss of New York city 
has been estimated at from 40 to 70 per cent. In 
Chicago in 1908, T. C. Phillips, Engineer of Water 
Surveys, stated that “the total loss of water in the 
districts surveyed in the city of Chicago amounts 
to from 70 to 80 per cent of the total supply.” 

That there is extraordinary waste in most Ameri- 
Part of the water 
waste, caused by citizens and consumers, can be con- 
trolled by inspection and the use of meters, but a 


been estimated 


can cities is all too well known. 


more serious trouble is underground leakage. 

So prodigal have American cities been with water 
that notwithstanding a per capita consumption far 
in excess of European municipalities, they have 
failed to realize the vast waste until actual measure- 
ments leading to the uncovering of mains or the ex- 
amination of fittings have brought home conclusively 
the condition of the system. In Washington, D. C., 
where conditions were such as to lead to an agita- 





tion for an increased water supply, it was found 
that the deficiency was due primarily, not to in- 
creased consumption, but to leaks in the distribution 
system from which in 1910 over six million gallons 
a day, or almost one tenth of the mean daily rate, 
escaped. Removing the causes of this leakage by 
inspection and repairs has made it possible to post- 
pone for some twenty years the provision of ad- 


ditional water works, the estimated cost of which 
was $5,000,000. 
In this connection recent work of water waste 


prevention as carried on in the city of New York, 
described on another this 
AMERICAN, is not without interest. By 
the pitometer and house-to-house inspection methods 


page of issue of the 
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together it has been found possible to account for 
the greater part of the waste, and once the source 
of trouble is known the remedy is simple and de- 
upon adequate appropriations and 
proper like much 
municipal engineering work productive of valuable 
this prevention of water waste has not 
proved expensive. An organization has been ef- 
fected that is producing great savings of direct ad- 
vantage to the taxpayers. The tendency to allow 
the municipal plant to deteriorate is unfortunately 
too common in the United States. The advantages 
of scientific maintenance by competent engineers 
are strikingly illustrated in this branch of the work 
of New York’s water department. 


The Circular Track of Lost Persons 
T is a well-known fact that 
desert or other stretch of country which is utterly 
devoid of landmarks whereby they would be 
enabled systematically to pursue some definite path, 
tend to wander around in a circle, and often find 
themselves, after a certain lapse of time, back at 
the point from which they started. Possibly con- 
nected with this observation is the fact that in many 
religious rites of primitive peoples it is prescribed 
that a certain evolution, such as 
shrine, be performed in a clockwise direction. Ex- 
planations have from time to time been proposed 
for this curious phenomenon, but in the opinion of 
a writer in Prometheus none of these hits the truth. 
Thus, for instance, it has been suggested that one 
leg is always a little longer than the other, and that 
this tends to cause a man’s track to deviate from 
a straight line. But the writer observes, with jus- 
tice, that if this were the true cause, then in our 
day, when every civilized person goes on his travels 
shod by the shoemaker’s art, any slight difference 
in the length of his legs would be sure to be com- 
pensated in a large number of cases by an opposite 
disparity in the thickness of the soles of his shoes. 
The author ascribes the deviation of a traveler's 
path from a straight line to the general asymmetric 
build of the body, and it is interesting to follow 
here his remarks as to the origin of this unsym- 
metrical arrangement. He quotes D. G. Brinton, 
who maintains that the upright posture of man is 
the immediate cause of his one-sided development, 
the anthropoid apes being ambidextrous. The adop- 
tion of the erect stature led to a redistribution of 
the forces and stresses in the animal 
such a manner as to compensate for the additional 
tax laid upon the heart. As a matter of fact, Brin- 
ton tells ‘us, the large arteries leading from the 
aorta conduct blood by a shorter path to the left 
half of the brain than to the right, and this has 
been the cause of a predominating development of 
the left cerebral hemisphere, which in turn deter- 
mines the uneven development of the functions of 
the right and left half of the body. 
The writer points out that a man’s walk is not 


pends merely 
administration. Furthermore, 


results, 


persons lost in a 


a dance around a 


economy in 


by any means a progression in a straight line, but 
that the body is alternately carried to the right and 
left with each step. We are unconscious of. this, 
largely because the body compensates for the mo- 
tion, which becomes much more evident if by special 
effort the trunk is kept rigid and stiff while walk- 
ing. In point of fact it is found that the right foot 
points outward in nearly all individuals more than 
the left, and thus in walking the influence of the 
right leg tends to outweigh that of the left, not 
because it is longer or stronger, but because it is 
moved at a slightiy greater angle from the general 
line of progress. Again, if we attempt to cross the 
street in the dark, we feel very much more at ease 
and confident if we cross obliquely to the right than 
if we move in a direction inclined to the left. 
Finally, the writer suggests that perhaps the 
faculty which many animals have of finding their 
way, under circumstances where human_ instinct 
would fail, may be ascribed to the fact that, walk- 
ing as they do on four legs, they are free from this 
defect of an asymmetric mode of progress. Here 
perhaps the author has gone a little too far, and is 
entering the field’ of speeulation on slender basis. 
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Electricity 


Electrical Laboratory for Harvard.—The Harvard 
Graduate School of Applied Science has received a gift 
of $50,000 for a high tension electrical laboratory. 
This laboratory is to be equipped with transformers 
to convert alternating current to a very high pressure 
for the purpose of experiment. It will also provide for 
high tension direct current experiments. The donor 
of the laboratory has not been announced. 


Motorman’s Mirror for Watching the Rear Plat- 
form.—An interurban electric railway of the Middle 
West has made ingenious use of the mirror for a pur- 
pose somewhat similar to that of the chauffeur’s mirror 
on the automobile, and in connection with a recent rul- 
ing of the State Railroad Commission requiring the 
conductors of electric cars to walk ahead of their cars 
on steam railroad grade crossings. The mirror is hung 
on the front platform at an angle to give the motorman 
a clear view of the rear platform during the absence of 
the conductor from his post. 


Electric Heating of Block Signal Mechanism. —The 
extremely unfavorable weather conditions of the past 
winter have been a severe test for automatic railroad 
signals. This difficulty has been neatly overcome in a 
new type of automatic biock signal on an interurban 
electric railway west of Cleveland, Ohio. The lighting 
is provided by a single 25-watt tungsten lamp supplied 
from the trolley through a resistance. The mechanism 
is driven by a high speed 1/10-horse-power motor de- 
signed to operate safely through a wide variation of 
line voltage. The lamp and its resistance contained 
in the mechanism case furnish enough heat to prevent 
accumulation of ice on the lenses and mechanism. 


Electricity vs. Brawn on the Farm.—A recent demon- 
stration of the economies effected by putting elec- 
tricity to work “doing the chores” of the farm showed 
that electric power can supplant human muscle in this 
field quite as well as the electric light can supplant the 
old, oil-dripping barn lantern. The generator, driven 
by an oil engine, supplied current to an outfit ef motors 
for an automatic pump for the farm water supply, a 
centrifugal pump for irrigation and available for fire 
purposes also, a dairy installation (free from the dust 
thrown by belts and shafting) consisting of a refriger- 
ating machine, a milk cooler, a cream separator, an 
automatic churn and butter worker, a bottle washer, 
and an ice-cream freezer, an electric truck, a large 
threshing machine, corn shellers and feed choppers, 
laundry machinery, milking machines, silo filler, flexi- 
ble-shaft sheep shearer and horse and cattle groomer, 
ventilating fans and household equipment, including 
cooking devices. 


Irrigation, Cultural Forcing and Transportation of 
Farm Products.—Electricity in agriculture has been 
highiy developed in certain sections of Europe, and the 
old methods involving human and animal labor in the 
growing and marketing of crops promise to be revoiu- 
tionized everywhere. Given enough electrical energy 
at a favorable price, generated at the farmer’s own iso- 
lated plant or purchased from a central station com- 
pany, there seems no limit to the usefulness of motor 
power on the farm, and other special applieations are 
constantly being developed. For the irrigation of arid 
and semi-arid regions, electric pumping service is ideal. 
Thus in the raising of alfalfa in our own country, 
water may be raised to any desired height during the 
night, when the day load has fallen off. The artificial 
forcement of vegetation as a means of increasing the 
yield is a faseinating subject, the main processes being 
by the production of ozone and nitrate compounds and 
forcing them into the eapillary systems of the plants 
by a copper network stretched over the field and con- 
tinuously charged by a suitable electrical machine. 
Gaseous ozone and nitrous compounds are formed in 
the atmosphere, and are taken up by the moisture on 
the surface of the ground, forming an intensely active 
fertilizer which the electrostatic stress forces in to 
the growing plants. Another method is by electric 
lighting of the field, bringing the growth to maturity 
by “artificial sunlight” in less than the ordinary time. 
Experiments conducted near Breslau, Germany, in a 
field of 1,200 square feet, showed that the growth of 
Strawberries, carrots, potatoes, barley and oats was 
increased (by the first-mentioned method) by various 
amounts from 10 to 50 per cent. Transportation is at 
present the most advanced of all electrical applications 
to farm work. The electric power has been found as 
useful in agriculture as it has already proven in urban 
haulage. An important feature in farm work is the 
time-saving as compared to horses. For example, a 
hursery near Rochester, N. Y., employs a 3.5-ton elec- 
trie truck for delivering its products—trees and 
shrubs—to the railroad station four miles away, re- 
turning with fertilizer and other supplies. During the 
harvest season the same truck is utilized in harvesting 
the hay and wheat, carrying its 617 bundles of wheat 
easily, as compared with the ordinary two-horse toad of 
Only 260 bundles. 


Science 


Death of Prof. R. S. Tarr.—Prof. Ralph 8S. Tarr, of 
the Department of Physical Geography at Cornell Uni- 
versity, died at Ithaca on March 21st. He was per- 
haps one of the best known geographers in the United 
States and an authority on glaciers and earthquakes. 


Noteworthy Meteorological Lectures.—Prof. Willis L. 
Moore, Chief of the United States Weather Bureau, 
will deliver two lectures at the Royal Institution, in 
London, on June Ist and 8th, his subjects being 
“Meteorology To-day and To-morrow,” and “The 
Weather and the Utilities of Forecasts.” 


Savage Landor’s Latest Exploit.—A. H. Savage 
Landor, known to fame for his journeys across Tibet 
and central Africa, has been devoting his energies lately 
to South America. Petermann's Mitteilungen § an- 
nounces his arrival at Para last December, after a jour- 
ney through the heart of Brazil from south to north. 
The details of this journey have not yet been made 
known. 


Retarding Asphyxia.—Asphyxia in confined air is 
retarded by hypodermic injections of oxygen, according 
to the researches of Béraud and Garrelon, and the 
human organism can make use of oxygen which is fur- 
nished in this way. The injected gas is seen to swell 
out the skin, but during a certain time carbonic acid 
gas appears and the oxygen diminishes at the same 
time. 

Potato Disease.—A malady is beginning to attack the 
potato plant in Europe which is caused by an insect, 
Phthorimea solanella, and Prof. Bouvier has been study- 
ing the disease. It appears that it was unknown in 
France up to this time, but was noticed in America 
and New Zealand some years ago. The potatoes when 
piled in a cellar, for instance, are attacked by larvie, 
which bore holes in them and spoil the potato entirely 
so that it cannot be used even for feeding stock. It has 
only appeared in the south of France at present, but did 
much damage in some places. It is easy to destroy 
the larve by sprinkling the cellars several times with 
bisulphide of carbon. 

A Vegetable Sponge.—A substitute for the ordinary 
sponge of animal orange is offered by the fruit of 
an Egyptian plant, the Luffa @gyptiaca. The fruit of 
this plant contains an elastic fibrous network, which 
on being desiccated furnishes the “sponge.” The fruit 
is plucked when of a fine uniform yellow color and 
hung up in the air to dry after the blossom end has 
been cut off. When the humidity has dried out the 
skin has become soft and supple and can then be drawn 
off like the peel of a banana. The residue is then 
soaked, stirred, and squeezed in hot water, after which 
it is again dried. This desiccation is a delicate opera- 
tion requiring care, since if too rapidly done the fiber 
is fragile, while if too slow it is apt to become moldy. 
The seeds are then removed and the product is ready 
for use.—Bibliothéque Universeltle 

A Forest Service Bulletin on Oak Woods. —The 
United States Forest Service has recently issued a pub- 
lication on “The Identification of Important North 
American Oak Woods,” which embodies the results of 
detailed studies based on the anatomy of the secondary 
wood. The bulletin should prove of value in bringing 
to wood users reliable and much needed information 
coneerning a group of woods of such great economic 
importance. It contains an analytical key for the iden- 
tification of all the important native oak woods, and 
explains how to prepare a piece of wood for examina- 
tion with the pocket lens and with the high power 
microscope. The subject has been for many years 
the object of study of painstaking investigators; but 
the popular demand for a less technical discussion 
of the subject has induced the proper authorities in 
the Forest Service to prepare a bulletin on the anatomy 
of this group of woods so that it will be easily com- 
prehended, and at the same time helpful to manufac- 
turers of lumber, architects, builders, and other wood 
users. It was felt that the layman is likely to derive 
the greatest assistance from exact reproductions of 
transverse sections of the woods and for this reason 
the bulletin was illustrated by pen drawings. The 
illustrations were made by outlining with a pen photo- 
graphs of enlarged transverse sections of the wood, 
and they show the exact appearance of each section 
as seen under a microscope magnifying the structure 
twenty times its natural size. The text of the bulletin 
is illustrated with forty-two such drawings, and in 
addition to these two full pages of small drawings of 
the wood elements are given. All of these are new and 
original, having been prepared with a thorough realiza- 
tion of the need of accurate illustrations of these woods 
in the transverse sections as well as of the wood ele- 
ments. There are still a limited number of copies 
to be had gratis from the Department of Agriculture. 
After this supply is completely exhausted copies can be 
secured only from the Superintendent of Documents, 
Government Printing Office, Washington, D. C., at a 
price covering approximately the cost of printing. 


Aeronautics 

Causes of Aeroplane Accidents.—It is very @ifficult to 
determine the cause of most aeroplane accidents, but 
during the investigation which followed the fatal ace 
dent to Lieut. Sevelle recently in France an important 
discovery is said to have been made by eye-witnesses. 
This was that the wing of his Blériot broke downward 
instead of upward, indicating that there was an ex- 
treme downward pressure as he started to volplane. 
Experiments lately made in France are said to have 
confirmed this, and it is now believed to be necessary 
to guy the wings as substantially above as below. 

Transport and Assembling of Army Aeroplanes in 
France.—The French army is commencing to use horse- 
drawn vans for aeroplanes, so that these can be trans- 
ported over the road to any desired point and then be 
quickly assembled. Not long since an experiment was 
made which shows how rapidly a moneplane can be 
made ready for flight. At the Mailly camp the van 
was brought near one of the batteries, and a Blériot 
monoplane was taken out and put together. In spite 
of a violent wind prevailing at the time, one of the 
officers made a successful flight But even more re- 
markable than this flight in the wind is the very shert 
time that was needed to assemble the aeroplave and 
get it ready. This was aceomplished in exactly seven- 
teen minutes from the moment the van stopped for 
unloading to the beginning of the flight 

A Mammoth Monoplane.—The first flying tests of a 
“Pigeon” monoplane of remarkable dimensions, cop- 
structed by E. Rumpler, were recently made at the 
Johannistal aerodrome. The most interesting feature 
of this machine are its two Argus motors of 100 horse 
power each, which actuate two propellers of differ- 
ent size rotating in the same direction and which are 
mounted on a shaft at the front part of the aero 
plane. Each motor can be started separately—the rear 
one by means of a crank. The chassis is of very sub 
stantial design to sustain the heavy weight of the aero- 
plane. The body contains two seats. The wings and 
body of the aeroplane are like those of the standard 
Rumpler “Pigeon,” except for their greater dimensions. 
In connection with the first flying tests, this aeroplane 
reached a considerable speed, aud its further successes 
are being wateh with keen interest. It claims the dis- 
tinction of being the most powerful real flying machine 
in the world. 

Tabuteau’s Two-hour Record and Pau-Paris Flight.- 
The last of February Tabuteau, with a 50-horse-powe! 
Morane-Saulnier monoplane, beat by 20.144 kilometers 
his second best previous two-hour record. The 
new record is 234.481 kilometers (145.66 miles) In 
2:07:4 1/5 Tabuteau covered 250 kilometers (155.54 
miles), breaking the previous record of 2:22:57 4/5 
Not content with aerodrome records, M. Tabuteau, on 
March llth, few from Pau to Villacoublay 
meters or 447.38 miles—in 4 hours 45 minutes at an 
He covered the 


720 kilo 


average speed of 94.18 miles per hour. 
261 miles between Pau and Poitiers (where he stopped 
for lunch) in 2 hours and 20 minutes, or at an average 
speed of 111.85 miles per hour. Thus he succeeded on 
a cross-country flight in averaging for 21/3 hours 74% 
miles an hour more than Vedrines averaged for 1 hour 
on an aerodrome and this with a motor of but about 
one-third the power. The remainder of the journey 
was covered in a violent wind and heavy showers 
Deducting a stop of 10 minutes at Etampes to change 
a spark plug, the time in flight for the remaining 186 
miles was 2 bours and 25 minutes (77 miles per hour). 
The average speed for the entire distance was ‘4.15 
miles per hour 

Tests of Our New Military Biplane.—The official 
trials of the army's new 75-horse-power Curtiss mill- 
tary biplane at Augusta, Ga., have been concluded, ex- 
cept as to the climbing test. The specifications under 
which this machine was built are regarded as the most 
severe that have ever been drawn up by the. United 
States Army, and by some, more severe than tiiose 
governing the trials of aeroplanes in the foreign mili- 
tary service. In the matter of speed the big biplane, 
which has 37- by 5-foot planes (the upper being ex- 
tensible to 43), made an excess of 2% miles an hour 
above the requirements, while the motor sustained an 
endurance test of 2 hours and 10 minutes in the air. 
The biplane was prepared for transportation from fy- 
ing shape, in 33 minutes, and was re-assembled for 
flying in 55. It landed on and started from soft, 
musby, plowed ground, according to requirements, The 
engine throttled well and flew the machine at reduced 
speed also. In the climbing test, the machine ascended 
1,000 feet in 7 minutes, carrying 450 pounds and fuel 
for four hours’ flight, making the total weight over 
600 pounds. As the conditions at Augusta were not 
favorable to carrying out the climbing test, a further 
trial to meet this particular specification will be made 
when the Army Aviation School is moved from An- 
gusta, Ga., to College Park, Md., this month. This 
new machine is equipped with the Curtiss duai shift 
control, enabling either occupant to operate it at will. 
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Saving $2,000,000 Water Waste a Year 


The Remarkable Result Accomplished by a Simple Invention 


\* mucl f New Yorl dist ution system is old 
4 and its 1 t ince in many ¢ es deficient, there 





are vast losses due to underground leakage Frac 
tured main mperfect connections and joints, aban 
doned rvice pipes, dead ends and the like all cor 
tribute i defective plumbing fixtures and waste 
on the part of householders bring the grand total to 
OF Lipressi\ figure 

Realizing this, Commissioner Henr S. Thompson 
and the Chief Engineer, I. M. de Varona, established 
: special division of water measurement and water 
waste under I Kh. Nelson, ¢ ] which in connection 
with the Bureau of the Water Register has effected 
some strikin ee ‘ through a tem of measure 

t nd in ‘ I 

rhe extent t k is shown by the fact that up 
to the end of last October the tota iving resulting 
from the activity of the division of water measure 
ment and water waste amounted to 15,728,000 gallons 
dlails lo tl ust be idded the saving effected by 
plumbing inspections made in 1911, which in Manhat 
tan amounted to 21,275,000 gallons, or 12.2 per cent in 
the districts sured, and in the Bronx 2,336,000 gal- 


ions, or IS per cent In other words, the water waste 
of the eit f New York thus stopped would represent 
at the meter its f 10 cents per 100 cubic feet nearly 

; 

{ 

if 

' 
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The Pitot tube was connected by rubber tubing 
with a long U-tube containing an insoluble liquid 
of greater specific gravity than water. 
$5.000 daily 


or S1LS25.000 


that 
the annual budget of 


annually, an amount 


represents about one per cent of 


the ett 


As now organized the study and detection of water 


waste has become a comparatively simple matter, and 


useful instruments and methods have been evolved 


that enable this to be done with a high degree of pre- 


cision, so that any trouble can be localized and repairs 
made tmmediately 


The first l 


essential is the determination of the amount 


of water flowing through the mains by the measurement 


of the veiocity of flow This is done with the “pitom 
eter.”” an instrument developed from the Pitot tube, de- 
vised about 1732 by the French engineer of that name, 
into an automatic self-registering instrument. The 


Pitot tube consists of an L-shaped tube. The long arm 


stands which 


vertically in the water, while the other, 


is very short, terminates in an orifice. In the instru 
ments used for measuring flow in mains under pressure, 


one Pitot tube is held with its orifice toward the ap- 


By Herbert 'T. Wade 


the other tube 
In the tube open to 


proaching current, while the orifice of 
opens toward the receding flow 
in and cause the level 


the current the water will flow 


to rise above that of the water outside, while in the 
tube whose arm points in the direction of the current 
there will be a corresponding fall. 

This device has been studied and improved by hy- 
draulic engineers and other scientists, and the instru- 
ment as developed into the pitometer by Edward 8S. Cole, 
The tubes with the two 


can be inserted 


C.E., is illustrated herewith. 


orifices are mounted on a rod which 
in the main to be investigated through an ordinary one- 
inch standard corporation cock. The corporation cock 
in with the usual water main tapping mechan- 
hole but 


similar to that used for service pipe connection with- 


Is put 


ism, which not only drills a inserts the cock 


flow of water or 
outlet by 
coupling and gland the rod containing the Pitot tubes 


out disturbing the producing waste. 


Through such an means of an appropriate 


is inserted so that the orifices may be placed at any 
height desired in the main 

The Pitot tubes are connected by rubber tubing with 
a long glass manometer or U-tube containing an insolu- 


ble liquid of greater specific gravity than water, usu- 


ally 1.25, and colored red. When the rod is inserted 
in the main the water will rise in both tubes, and after 
the air is permitted te escape will come in contact with 
If there 


is no flow of water in the main the colored liquid, of 


the colored liquid in each arm of the U-tube. 


course, will stand at the same height in both arms, but 
difference of indi- 
cated by a difference of level, magnified as it is by the 
heavier liquid at the bottom of the U-tube 

A photographie record of the rate of flow or velocity 


with any flow a pressure will be 


is secured by having the light from a lamp fall on the 
slit t« 


U-tube and pass through a narrow a sheet of 


sensitized paper carried on a drum revolved by clock 


work. As the denser liquid is colored red the light 


shining through it affects the velox paper less than that 


through the clear water, and a continuous 


passing 


record is obtained of the movement of the colored 
liquid in the U-tube 
There are also a pressure gage and a metallic ther- 


mometer 
slit afford 
temperature, the 


whose indicators moving up and down the 
a continuous record of static pressure and 
latter in of the in- 
In the recent types of pitom- 


case correction 
dications are necessary 
eter a double prism enabies readings to be made from 
both 


ating errors due to expansion of the liquid and conse- 


legs of the tube over a certain range, thus obvi- 
quent change of zero location. The clockwork mechan- 
is arranged to run for twenty-four hours, 
be mounted temporarily for 


ism usually 
and the 


observations at any 


instrument can 


desired point In most cases a 


small temporary house covering a manhole is used to 


house the instrument. There is also a pitometer with 
out the 
urements of the same essential nature. 

formula 


photographie record for less extended meas 


The pitometer readings and the enable us 
to determine the velocity at any point in the main, but 
as this is not the same throughout, the velocity for a 
be determined and the 
From 


series of concentric rings must 
average velocity computed for the entire flow 
such a traverse or investigation of a main at a certain 


point, a coefficient or ratio between mean and center 


velocities may be obtained. This is independent of the 
velocity but depends upon the incrustation and general 
state of the interior, and such local conditions as nearby 
With the co-efficient thus determined, from 
the photographic with the aid of tables the 


main 


curves. 
record 
number of gallons passing through the can be 
speedily and accurately determined. 

With this method, correct to within two per cent, it 
is possible to investigate the conditions under which 
a distributing system is operating. As is well known, 
is gridironed by a network of mains to Insure 


and the minimum 


a city 
the greatest circulation of water 
danger of interruption by failure at any single point, 
gate located at intersections. 


To study a particular district the valves are closed so 


valves being convenient 
that the supply comes from one or more mains, in each 


of which the flow is measured by a pitometer, while 
in the same way the water passing out of the district is 
measured, the difference being the consumption which, 
If a district 
is largely of residences little 
legitimate use of water between the hours of 11 P. M. 
and 5 A. M., so that if during this interval there is 
no marked decrease in the night consumption of water 
over that by day there is reason to suspect under- 


ground leakage or defective fixtures. 


of course, is affected by local conditions. 


one there should be 


An official inspection house by house will reveal and 


perhaps remedy fixtures, but the underground 


leaky 
must be narrowing the 


test 


waste investigated by area 


under with the pitometer until the trouble is lo- 
condition of the district 


The inspecting engineers can trace readily any 


cated or the general estab- 
lished. 
departure from normal conditions and often these are 
1910 and 1911 in New York 


pitometer examination was made of 


most serious. Thus in 


and Brooklyn a 
districts along the river front in order to ascertain what 
leakage was taking place directly into the river. Up 
to November Ist, 1911, a saving of 6,628,000 gallons a 
front and of 5,700,000 in 


crossing rivers had been effected. 


mains 
District by district 
sattery 


day along the water 


the mains were examined, and at the and on 


Whitehall Street, between South and Water Streets, 
leaks were indicated from which S8S0,000 gallons of 
water were wasting. This would mean a loss of 321,- 
200,000 gallons a year, which at meter rates would 


As a matter of fact the amount of 
gallons a day, for 


represent $42,719. 
water was more nearly a million 


the measurements were made at low pressure. 
The trouble here was found to be due to a broken 3- 
inch service line from which 360,000 gallons daily were 

















The pitometer, an instrument by means of which 
the city of New York saves millions of gallons of 
water that would otherwise be wasted. 


escaping, and an open end upon which the gate valve 
partially and broken. After repairs had 
been made the water pressure in the vicinity was in- 


was open 


creased from 19 to 27 pounds. 


International Agricultural Meteorology 
FFORTS have recently been made by the Inter- 
—4national Institute of Agriculture to induce the In- 
ternational Meteorological Committee to hold a special 
meeting in Rome this spring to consider plans for im- 
proving the work in agricultural 
meteorology throughout the world. In view of the fact 
that the regular triennial meeting of the committee will 
be held next year, the proposed special meeting will not 
be held; but the directors of meteorological services 
have been requested to submit to the committee reports 
on the present status of agricultural meteorology in 
These reports will constitute a 


organization of 


their several countries. 
document of unique interest, and will serve as a basis 
of discussion at the meeting of the committee in 1912 
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Little-known Rainbows 
A Group of Neglected Optical Phenomena 


ITTLE-KNOWN rainbows may be divided into two 
ae (1) Those that, though common, are 
inconspicuous and generally escape the attention of 
The supernumyary bows belong 
to this class. (2) Those that are rare, because they 
occur only under more or less exceptional circum 
This class includes bows of unusual colora 


the casual observer. 


stances. 
tion—especially the ‘‘white” 
of all kinds, and bows of a higher order than th: 
(viz., the tertiary, quaternary, quinary 


rainbow—reflected bows 


secondary 
etc.). 

The ordinary primary and secondary rainbows are 
familiar to everybody, and their phenomena were 380 
fully explained over two centuries ago, by Descartes 
and Newton, that for a long time the scientific world 
believed there was nothing further to be learned about 
them. These phenomena were assumed to be inva 
riable; a rainbow was simply a rainbow, and the 
meteorologist who noted the occurrence of one in his 
log-book thought it unnecessary to add a detailed 
description. To the late J. M. Pernter, whose writ 
ings have done se much to rescue all branches of 
atmospheric optics from the neglect into which this 
branch of science had fallen, is especially due the 
credit for having brought to general attention the 
many variations to which the phenomena of ordinary 
rainbows are susceptible. These variations will be 
more fully considered below. 


Supernumerary Bows. 
Supernumerary bows—sometimes called spurious 
bows'—are the bands of prismatic colors often occur- 
ring just inside the lower, or primary rainbow, and 
less frequently outside the upper, or secondary, bow. 
Tait describes them as having the appearance of 
ripples. They repeat the colors of the spectrum 
sometimes several times over—green and red being 
usually predominant; the other colors are often indis 
tinguishable. As stated above, they are apt to be 
overlooked in a cursory observation; but as a rule 
they are easily seen by anyone who looks for them, 
especially those attending the primary bow, and they 
are sometimes quite conspicuous. Some of them are 
shown at DD in Fig. 3. 

The Newtonian theory of the rainbow took no 
account of the supernumerary bows. They were first 
explained by Young, in 1803, and more fully by Airy, 
in 1836-38. They are interference phenomena, due 
to the fact that, in addition to the rays of light 
producing the colors of the ordinary bow, there are 


other mutually parallel rays emerging from a rain 

1In German, “secundiire Bogen’’—‘secondary bows’’—a 
name that, in spite of Pernter’s recommendation, cannot b« 
adopted for this phenomenon in English, where it has long 
been appropriated to another use. The bow that we call, in 
English, the “secondary,” is called in German “Nebenregen 
bogen,” the primary bow being called “Hauptregenbogen.” 
Anyone who has occasion to consult the German literature of 
the rainbow will do well to bear in mind these confusion- 
breeding discrepancies in the terminology 


By C. Fitzhugh Talman 


drop after traversing unlike paths within the drop. 
For the complete explanation the reader is referred to 
Preston’s “Theory of Light,” third edition, page 536 
ffg. One result of Airy’s investigations was the dis- 
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Relation of rainbow colors to the size of the 


Fig. 1. 
raindrops (Pernter). 
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Intersecting rainbows. Seen by Halley, 1698. 


covery that the supernumerary bows vary in appea 
ance with variations in the size of the raindrops 


The Colors of the Rainbow. 

Formerly it was supposed that the primary rain- 
bow was of a certain uniform breadth, and that the 
seven prismatic colors had a definite and invariable 
distribution therein. Turn to Brewster's “Optics,” 
which was a standard work in the middle of the last 
century, and you will find the following statement: 
“The primary or inner rainbow consists of seven 
differently colored bows, viz., violet, which is the 
innermost, indigo, blue, green, yellow, orange, and 
red, which is the outermost. These colors have the 
same proportional breadth as the spaces in the pris- 
matic spectrum.” This is a good example of a class 
of ideas that gain acceptance by dint of reiteration 
in the textbooks, though unable to stand the test of 
even a small amount of careful observation. 

As a matter of fact, all seven colors are rarely 
distinguishable in the rainbow, and the space occupied 
by each, when present, varies greatly from one bow 
to another. 

Not until long after Airy’s time was it generally 
understood that his explanation of the supernumerary 
bows has an important application to the ordinary 
bows. The latter, like the supernumeraries, vary 
greatly with the size of the raindrops. Small drops 
produce broad bows, and vice versa. Moreover, the 
smaller the drops the greater the superposition of the 
prismatic colors. Hence it is that the small drops 
constituting a fog, as distinguished from the larger 
drops that fall as rain, give us a bow in which the 
colors overlap to such an extent that they almost 
neutralize one another, and a so-called “white” rain- 
bow is the result. This bow is not perfectly white; 
the lower border is more or less distinctly tinged 
with violet, and the upper is generally yellowish. 
As it is produced by fog, and not rain, it is often 
called a fog-bow. 

White rainbows may, however, also be produced 
by rain, in the following manner: Since the luminow 
source of a rainbow is not a point, but a disk of 
finite magnitude (viz. the sun or moon) the light 
reaches the drop of rain from all points in this disk, 
and therefore at various angles. Hence there is a 
superposition of colors in all rainbows, and the colors 
never show the well-defined sequence of the pure 
spectrum. Now suppose in some way the luminous 
disk could be considerably increased in angular mag- 
nitude. There would result still more blending of 
the rainbow colors, and if the disk were large enough 
these would combine to produce white light. These 
conditions are fulfilled when the sun shines through 
thin clouds. Under these circumstances the sky for 
a degree or two around the sun becomes dazzlingly 
bright, and the luminous source is thus virtually 
































Fig. 3. — Intersecting rainbows observed at Nya Kopparberg, 


Sweden, by Gumeelius. 


(After Tissandier. ) 


LITTLE-KNOWN RAINBOWS 


Fig. 4.—Intersecting rainbows observed at St. Andrews, 
Scotland, 1874. 


(After a sketch by T. Hodge.) 
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sp a larg he al angle rl ffect is t 
a ! 11Sh {f the sun, instead o panning 
in neg of lf a degree had a diameter of two 
or thre grees Pa nthet ally t may be ri 
marked that since the appa nt dial ter of the sun 
greate i arth ‘ han at aphelion, 
t ’ aint iries slightly with 
i r planets thar he earth, if 
t t t diffe in appearance 

f h i um ar 

T! ir rainbo is ften described as white 
but / the apparent absence of color is simply the 
‘ t e illumination Bright lunar 1 uWSs 
sua how i1inbow co s distinctly 

Last i wh ircl 1 le naller than the all 
bo w Ss n en from a mountain summit, or 
n th polar regions, on a bank of fog opposite the 

n rl i ng supposed to be a true rainbow 
and : irded a t} WW rainbow, par excel 
l t Pernter has shown it to be a halo, produced 
by tl f 1 refraction of light from crystals 

f ¢ H the H f Bouguer 

Pen} to know better sometimes report 
h i " ow around tl noon This 
s, of i halo, and not a rainbow; and like 
the true rainbow, seen in the part of the sk 
oppe mn, it is not truly white, but appears 

) i feeble lustre A rainbow around 

in, would be as much out of pla 
a i i t h North Pole 

} h the colors of the rainbow vary 

with the size of the water drops producing it is il- 
ted in the accompanying diagram (Fig. 1) by 
whic) ows sections of the bows resulting 

drops having uniform diameters of 1 millimeter, 

( é 0.1 i r, and 6 millimeter, 

Diagrams { ind B I ide in each 
ca ‘ nts of two supernumera bows (the shaded 
portior of the figures); in C and D only one super- 
numerary is shown in each. Although in nature the 
ly Ss are I ir quite iniform he Al ) n 
so nea > th these fi present substantially 
bows that actua occur At any rate they illustrate 
the fact that the appearance of the rainbow is by no 
means ft ible When the drops are about 1 milli 
me in dia (A) the colors are rich and intense; 
" " i alle say fi 0.15 to 0.4 millimeter 

amet (B) he colors are more numerous and 

St maller drops (€) produce a whitish 

h is further distinguished by the fact that 

is an unilluminated space between the primary 

ind the supernumerary bows. The smallest drops (1D) 

ose that oceur in a fog, and are too small to fall 

rapid 148 rain—give us a bow the middle of which is 

pure whit and here there is a still broader interval 
between the primary and the supernumerary bows 

Re s have occasionally been observed 
The ccur when the sun is low and when its disk 

ypears red, owing to selective scattering of its light 

Reflected Rainbows. 

Reflected bows are among the striking phe 
nomena of nature They are of two kinds (1) those 
pred by an image of the sun reflected in a body 
of wat or ther horizontal surface, and (2) those 


that are themselves reflected from such a surface 


An example of the first kind is shown in Fig. 3 
The sheet of water extends back of the observer, who 
is facing the rainbow 4 and B are, respectively, the 


ordinary primary and secondary bows. D, D are super- 
numerary bows. C, C, which intersect the primary and 
condary bows, are arcs of a circle whose center lies 


as far above the horizon as the center of the primary 


and secondary bows lies below it This extraor 


dinaru or intersecting bow, as it is called, is formed 
by an image of the sun in the water behind the ob 
server. The familiar with the 
rainbow the 


reader is, of course, 


fact that in the case of the ordinary 
heavens the lower the 
of the extraordinary 
effect, 


hence the center of the bow lies above the 


higher the sun stands in the 
bow, and i versa. In the cass 
below the 


bow, th luminous source is, in 


latter If the angular altitude of the sun exceeds the 
radius of the bow the latter will be lifted entirely 
above the horizon, and if the curtain of rain extends 
form a circle. 
only the lower part of such a bow 


high enough the bow will complete 
IT 


however, 





visible, and we have the phenomenon of the in- 
? ted rainhou 
Fig. 4 shows a fragment of an intersecting bow, 


together with an ordinary primary bow. It was ob- 


served by no less a person that P. G. Tait (See 
1874, p. 437.) 

A celebrated case of a reflected bow was that seen 
by Halle 


the primary and 


Nature vol. 10 


1698 In this case 
both 


(See Fig. 


y, over the River Dee, in 


secondary bows were visible, 


reflected bow was between them 


and the 


y rare tertiary and quaternary bows, described later in 
| as theoretical bows of still higher order, are ignored in 
ement, 





) The reflected bow was observed to rise and the 


ordinary bows to sink (with the increasing altitude 
until the upper part of the reflected bow 
distance, 


of the sun) 
mingled with the secondary for a certain 
and this portion of the combined bows became white. 
This from the fact that the order of the 
colors in the reflected bow was the reverse of that 
ondary; the red of the one coincided with 
producing white light. 


resulted 


in the se 
the violet of the 
teflected rainbows of the second class are seen, not 


other, et 
the sky, but in the reflecting surface; i. e., usu 
a sheet of water In this case the bow seen in 
bow that 





the water is not the reflection of the same 
is seen in the sky; in other words, the bow in the 
water does not exactly correspond to the reflection 
that would be cast by a wooden framework set up in 
the position of the series of drops producing the or- 
dinary bow, and painted to imitate its colors. This 
will be clear from Fig. 5. The observer at O sees an 
rainbow produced by raindrops, 
Another series of drops, of which 


ordinary a series of 
one of which is R. 
R’ is one, forms a bow that cannot be seen directly by 
light from F 


strikes the water surface at W, and is reflected upward 


the observer; the ray of emerging 
to the observer O, to whom the corresponding point in 
the bow appears to lie in water at B. This bow in 
the water is, in fact, the reflection of the one that 
would be seen by an eye vertically below that of the 
observer, and as much below the surface as his eye 
is above it 
Nearly all 
this class (a majority 


works on optics that mention bows of 


ignore them altogether) con- 
vey a rather misleading impression as to the appear- 
ance of the bow resulting from the process above de- 
Unless the observer stands at a considerable 
above the water the reflected rainbow due 
to distant raindrops differ from 
that which would be produced if the rainbow in the 


objective reality. An inverted bow is 
J 


scribed 
elevation 
does not sensibly 


sky were an 


=, 
————————— aya 
; 7 
— = ra 


2 
Fig. 5.—Explanation of reflected rainbow. (After 
Pernter. ) 
water, and its ends are continuous with 
al bow If, 
the water, then the reflected bow will 
smaller are of a than 
ordinary bow, and the ends of the former will 
no longer “join on” to those of the latter. 
Tertiary Bows, Etc. 
The primary rainbow is due to one reflection and 
two refractions of light in the raindrops; the second 
(See 


however, the observer 


those of the ag 


stands far above 


be a conspicuously circle 


is the 


ary bow to two reflections and two refractions 
any encyclopedia or book on These devia- 
tions of the light determine the angular size and the 
Both are central at the anti 
solar point, and their radii are, respectively, 42 de- 
grees and 50 degrees (measuring from the red bor- 
Three reflections and two refrac- 


optics.) 


position of each bow. 


der in both cases). 
tions would give us the tertiary bow, and geometrical 
optics shows that it would lie between the observer 
and the sun—i. e., it would encircle the latter, after 
Four reflections within the 
drop would give us the quaternary bow, and it, also, 
The quinary bow, due to five re- 
flections, would lie opposite the sun, its radius being 
a little greater than that of the secondary bow, which 
it would partly overlap. More refiections within the 


the manner of a halo. 


encircles the sun 


drop would give us bows of still higher order; in fact 
there is no limit to the number that may exist, 
theoretically 

Have bows of higher order than the secondary ever 
Some writers, including Pernter, say no 
(except in the laboratory) Others are non-com- 
mittal; “rarely, if ever,” is the usual verdict. The 
observation of the tertiary and the quaternary would 
certainly be most exceptional; the sun would need 
to be shining brightly through a curtain of rain, and 
the direct illumination of the sky about it would gen- 
erally eclipse the relatively feeble light of the rain- 
The quinary, although in a much more favor- 
able position, would be exceedingly faint on account 
of the many reflections undergone by the light rays, 
and could, at best, be seen only as a fringe above the 
secondary. 

In view of the fact that no recent writer on optics 
appears able to refer to a specific instance of the oc- 
currence of these necessarily rare phenomena, it is 
worth while to call attention to a paper published by 


been seen? 


bow 


Charles Hartwell in the American Journal of Science, 
second series, vol. 17, pp. 56-57, describing fragments 
of a tertiary bow observed by him at South Windsor, 
Connecticut, in 1851. 

As to the quinary bow, Mascart, in his “Traité 
d’Optique,” says that “it appears to have been some- 
times observed,’ but he cites no specific instances. 

Miscellaneous Phenomena. 

The foregoing brief list of the vagaries of our 
familiar friend the rainbow is by no means ex- 
haustive. The ancients were wise in regard to the 
sex of Iris—for she is infinitely various. It remained 
for a modern pog (Keats) to complain that we know 
all about her; but his famous plaint paid an unde- 
served compliment to the scion of his generation 

The rainbow is occasionally distorted by refrac- 
tion. Pernter, in his ‘“Meteorologische Optik” (p. 
498), describes a case in which a streak of cloud be- 
tween the observer and the bow caused such a dis- 
tortion. 

Sometimes from a mountain peak, or other eleva- 
tion, when rain is falling at a lower level, a bow is 
apparently lying on the ground. Such a 
bow was seen on April 9th, 1908, from the observatory 
of Rocca di Papa, near Rome, stretching over the 
green vineyards of the Campagna; and a few days 
earlier a similar bow was observed from the Eiffel 
Tower, in Paris. These two observations were widely 
quoted, at the time, in the scientific journals, and not 
the least interesting circumstance in connection with 
them was the difficulty of naming them correctly in 
French. Arc-en-ciel? or arc-en-terre? Scientific termi- 
nology is frequently upset in this way by the whims 
of nature. We have seen above that we have similar 
problems in English. Rainbows may occur without 
rain; viz., on a bank of fog. Shall we still call them 


“rainbows ''? 


observed 


The Abnormal Summer of 1911 
LTHOUGH, so far 
4 Acerned, the remarkable heat, drought and continu- 


as the public at large is con- 
ous sunshine experienced in Europe, and to some ex- 
tent in North America, during the summer of 1911, has 
ceased to be a topic of current interest, meteorologists 
are just now assembling the results of accurate ob- 
servation of this subject, and it has already been dis- 
covered that during the period in question more or 
less unusual weather prevailed throughout the world. 

While Europe and the United States were abnorm- 
ally warm, the greater part of South America was ex- 
exceptionally cold winter. While the 
drought in our country and Europe was most severe, 
South America was treated to a drenching probably 
unprecedented in that part of the world. 

From the meteorological log books of a number of 
vessels it appears that the trade winds over the North 
Atlantic were exceptionally strong during the summer 
of 1911 During the same period the meteorological 
station at Punta Arenas, at the southern extremity of 
America, a within the “roaring 
forties,” or zone of the “brave west winds,” noted the 
highest average wind velocities for fifteen years, Sep- 


periencing an 


South location well 


tember being the stormiest month on record. These ob- 
from two of the most definitely marked 
zones of the earth indicate that, as might be 
general circulation of the atmosphere 
affected by the thermal con- 


servations 
wind 
expected, the 
was strongly unusual 
ditions. 

It remains to be seen just what disturbance in the 
great “centers of action” of the atmosphere were re- 
sponsible for the weather anomalies of 1911, and 
whether these disturbances can be traced to any extra- 
terrestrial cause. 


Political and Economic Aspects of the 
Mawson Expedition 


recent notes and articles published in 

the scientific journals regarding the antarctic ex- 
peditions now or lately in the field certain unique 
features of the Australian venture under Dr. Mawson 
appear to have been overlooked. 

In the first place this party, before leaving home, re- 
ceived official authority to take possession of the coast 
of the antarctic continent facing Australia on behalf of 
the commonwealth of Australia. This action is ex- 
plained by the fact that the antarctic shores are be- 
lieved to be not without econemie value. ‘i ‘s said that 
there is some prospect of discovering coal deposits near 
A more definite project, however, 
appears to be that of establishing a profitable fishing 
industry in these regions; especially whaling, which has 
bad, of late, a revival in polar and sub-polar waters. 

The wireless stations which Dr. Mawson was to es- 
tablish at Macquarie Island and on the shore of 
Antarctica itself might, if the expectations of the ex- 
plorers are realized, be made permanent, and we should 
then have a southern parallel to Spitzbergen, which 
has been put into wireless communication with the 
world on account of its coal mines and fisheries. 


|< the many 


accessible harbors. 
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Correspondence 


responsible for statements 
Anonymous com- 


{The editors are not 
made in the correspondence column. 
munications cannot be considered, but the names of 
correspondents wiil be withheld when so desired.] 


The Selden Case and Its Voluminous Record 
To the Editor of the Screntiric AMERICAN: 

In your editorial entitled “The Inventors’ Guild” in 
your issue of March 9th, in writing of the patent pro- 
cedure before the courts under the present practice, 
you say: 

“The Selden patent with its score of volumes of 
printed testimony is a brilliant example of the absurd 
lengths to which we go in needlessly complicating in- 
fringement suits.” 

I regret to say that you have in this statement ap- 
parently been misled by many of the loose statements 
that have been published officially or unofficially in 
regard to the record in the Selden patent case, and it 
is for the purpose of correcting such statements and 
placing the matter in its true light before the patent 
public that I send you this communication. 

In the first place, it is spoken of as “the Selden 
ease,” as though there was but one case brought and 
but one record; this is incorrect. There were five cases 
involved in the litigation, and in the consolidated hear- 
ing, which was then termed “the Selden case.” The 
defendants in these five cases were first, Duerr & Co. 
and the Ford Motor Company; second, the O. J. Gude 
Company; third, John Wanamaker et al. These three 
cases were termed the “Ford cases” because the Ford 
In the 
early inception of the case an order was obtained from 


machine was the asserted infringing machine. 


the court compelling all the testimony taken in these 
three Ford cases to be considered as testimony in each 
of them, and therefore only one record was made for the 
three cases. This order was conditional upon allowing 
the complainants to set aside an order of hearing on 
pleadings and proofs only, and as a condition it could 
be imposed by the court. The fourth suit was against 
the Panhard Company so called, and the fifth suit 
Neubauer et al.; the last 
the Panhard and the 


against two cases were 
based on 
Mercedes. 
however, as follows: 

On complainants’ prima facie proofs on each of these 


foreign machines, 


This made three distinct records, modified, 


eases tending to show infringement, there were made at 
first five records. In behalf of the defendants in the 
Panhard and the other cases, acting by the same coun- 
sel, they endeavored to obtain stipulations that the 
testimony taken in defense in the Ford cases should 
be stipulated into those cases without taking it over 
again, but this was refused. The court also, as I am 
informed, refused to make an order to that effect, and 
I think it was right in that it did not have the juris- 
diction to make such an order except as a condition. 
There was, therefore, three records made in the de- 
fense: the (1) Ford, (2) Panhard, and (3) Neubauer 
cases; in which the testimony both as to facts con- 
cering anticipatory matter and experts’ evidence was 
substantially identical and might have been taken but 
once for the three cases as well as not if the counsel and 
court could have agreed upon it. 

On the testimony for the rebuttal taken by the com- 
plainants, it was stipulated by the defendants at com- 
plainants’ request to allow the testimony taken in the 
Ford cases referred to, to apply in all of the cases, and 
only one record thereof was made. During the taking 
of complainants’ testimony they introduced a number 
of exhibits, some of which had not been seen by the de- 
fendants, introduced testimony as to their operations 
which had not been witnessed by any of the defendants 
or their counsel and concerning which, March 7th, 1107, 
in the Ford cases, the court made an order that such 
operations should be repeated in the presence of de- 
fendants’ counsel and that they might take testimony 
with regard thereto. In the Panhard case a similar 
but later order was made to the same effect. The com- 
Plainants took very nearly a year after this order of 
March 7th before they gave up trying to make the com- 
Plainants’ machines operate to their satisfaction, and 
during this time they repeatedly changed the construc- 
tion of the principal exhibit, Selden’s motor car, by 
changing its pistons, its cylinder heads, and operative 
mechanism and various other parts, and attempted to 
operate these changed constructions, claiming they were 
operating under the order of the court. This ceased 
February 24th, 1908. These attempts were watched by 
defendants’ counsel and experts, and detailed testimony 
given with reference thereto, stating the exact facts in- 
Stead of stating opinions derived from observations 
merely. Subsequently some further testimony was 
taken by the complainants under an order of the court 
allowing a rebuttal of this testimony taken by de- 
fendants. w 

Finally, a stipulation was entered into in all of the 


five cases permitting reference to testimony and ex- 
hibits found in any of the records in any of the cases 
on the hearing, thus virtually making the cases as pre- 
sented to the court one case. This status of the cases 
and stipulation was stated in the briefs and on the 
argument. 

As to the volumes, ete. : 

In the Ford cases, complainant took one volume of 
testimony and one small thin volume of exhibits on its 
prima facie; in rebuttal, defendants took two volumes 
of testimony, and as all the exhibits were bound to- 
gether in all of the cases, ultimately there were two 
volumes of exhibits and one small volume of court 
records that was thought best to print for convenience, 
or five altogether. 


In the Panhard cases there were taken four volumes * 


of testimony as printed; the exhibits were contained in 
the two volumes of exhibits in the Ford cases, or 
rather the exhibits were entered in all of the cases 
and contained as stated in two volumes, and one yvol- 
ume of court orders, etc. Of the records in the Ford 
and Panhard cases, the two volumes of defendants’ evi 
dence were practically duplicated for the reasons 
stated. The complainant bad in all, including small 
volumes of exhibits and everything, I believe, seven 
volumes as printed in all of the cases, and you will see 
that this is very far from making twenty volumes of 
printed testimony, and that instead of their being but 
one case in which twenty volumes of printed testimony 
was taken, there were substantially three cases, and 
that nearly half of the testimony in the three cases 
was duplicated or triplicated and then counted up as 
so many printed volumes of printed testimony in one 
case. 

The lower court did not discriminate between cases 
in its now somewhat famous note on this “Selden case,” 
and although it is plain that the five cases had been 
condensed into the one hearing in the manner in which 
I have stated, but undoubtedly unwittingly left the in- 
ference to be that there was but one case substantially 
and that the duplicated records, etc., therein were un- 
necessary and the volume of testimony excessive. 

The only criticism as to “volumes” of testimony, 
however, was with regard to the testimony taken show- 
ing the attempts made by the complainants to run the 
Selden engine or engines. Of course, all of that testi- 
mony might have been put into one page as an opinion 
by the experts who witnessed it, but under the discre- 
tion of counsel it was deemed best to state the exact 
facts exactly as they occurred, no matter how vol- 
uminous the testimony might be, and leave the court to 
draw its own opinion from the facts. In this propo- 
sition unquestionably the judgment of counsel and court 
might readily differ; and were it to be done over again 
by the same counsel, it would be done in precisely the 
same way regardless of the criticism by the court. One 
additional volume contained this evidence and applied 
to all the cases. 

One word further if I am not trespassing too much, 
The great trouble on actions brought for infringement 
of patents is that where several actions are brought 
against different infringers, the identity of the patent 
and the identity of the issues on its validity and an 
ticipations cannot be thrashed out on one taking of 
evidence for all of the cases so long as there is no 
identity between the defendants. The courts have no 
power to make orders consolidating cases of like type 
and requiring testimony to be stipulated from one to 
the other except as a condition of granting some re- 
lief to the complainants in the manner heretofore 
stated, in which the three Ford cases so called were 
consolidated. If the statute gave power to the courts to 
allow and order testimony in one case to be considered 
in another, the same as though taken therein, and thus 
compel litigants to accept that situation, saving to them 
any additional testimony they might see fit to take, 
in very many of these cases, not only time and records 
would be shortened, but expense would be saved. The 
Selden case so called with its five original cases is a 
good illustration of this point. 

In all due fairness to those who were engaged in 
that famous case, I ask you to publish this communi- 
“ation and give it as prominent a place as the state- 
ment to which I have referred. 

R. A. PARKER, 

Counsel for all of the defendants in said actions. 

Detroit, Mich. 

[Perhaps the best reply to this letter is to be found 
in the comment of Judge Hough in handing down the 
decision in the case of the Electric Vehicle Company 
vs. C. A. Duerr & Co. (172 Federal Reporter, page 
923) involving the validity of the Selden patent. Here 
is that comment, which shows that a far greater num- 
ber of volumes of testimony were taken than our cor- 
respondent states: 

“It is a duty not to let pass this opportunity of protest 
ing against the methods of taking and printing testimony in 
equity current in this circuit (and probably others) excused, 
if not justified, by the rules of the Supreme Court, especially 
to be found in patent causes, and flagrantly exemplified in 


this litigation, as long as the bar prefers to adduce evidence 
by written deposition, rather than viva voce before an auth 
oritative judicial officer, I fear that the antiquated rules wil! 
remain unchanged, and expensive prolixity remain the best 
known characteristics of equity. But reforms sometimes b« 
gin with the contemplation of horrible examples, and it is 
therefore noted that the records in these cases, as printed, 
bound, and submitted, comprise thirty-six large octavo vol 
umes, of which more than one-half contain only repeated mat 
ter, Le., identical depositions, with changed captions, and 
exhibits offered in more than one case. In reading the testi 
mony of one side in one set of cases, there were countes 
over one hundred printed pages recording squabbles (not un 
accompanied with apparent personal cancor) concerning ad 
journments, and after arriving at this number it seemed un 
necessary to count further. In many parts of the record 
there are not five consecutive pages of testimony to be found 
without encountering objections stated at outrageous length 
which may serve to annoy and disconcert the witness, but 
are not of enough vitality to merit discussion in two thousand 
pages of briefs. Naturally tempers give way under such 
ill-arranged procedure, and this record contains language, un 
called for and unjustifiable, from the retort discourteous to 
the lie direct. And all this lumbers up the court record room 
while clients pay for it! Even when evidence in equity was 
taken by written answers to carefully drawn interrogatories, 


the practice was not marked by economy or celerity; but 
stenography and typewriting, the phonograph and linotype, 
have become common since our rules were framed, have made 


compression and brevity old-fashioned, increased expense, and 
often swamped bench and bar alike by the quantity. rather 
than the quality, of the material offered for consideration 
Motions to expunge and limit cross-examination should have 
been made in these cases, though, they are feeble remedies, 
exposing counsel to personal reproach. and rendering judges 
afraid of keeping out of evidence what they cannot (or 
motion, at al! events) understand. But the radical difficulty, 
of which this case is a striking (thongh not singular) ex 
ample, will remain as long as testimony is taken without 
any authoritative judical officer present. and responsible for 
the maintenance of discipline, and the reception and ex 
clusion of testimony.” 

For the rest, Mr. Parker's letter sets forth by its 
own words the unnecessary complexity of our patent 


procedure.—Ebiror. ] 


The Rotary Mimeograph Decision 
To the Editor of the Screnriric AMERICAN: 

The decision of the Supreme Court in the case of 
Sydney Henry et al. vs. A. B. Dick Company again 
presents the question as to the rights and obligations 
of patentees. While the 
caused much surprise, those famil! with the United 
States patent act fully realize that the case at issu 
is only one of many which may act as a burden to ir 
This is so, f while 


ruling of the court has 


dustrial progress in this country. 





our patent act has been so worded as to caret: 
guard the rights of inventors, it has failed wholly to 
make provisions for safeguarding the rights of the pub- 
lic in those cases where the owner of the patent hinders 
the progress of our industries and the growth of our 
country by efforts to obtain some advantage in ad- 
dition te a reasonable profit for the use of the patented 
device. 

When considering the wrong and the remedy, it is 
well to familiarize ourselves with patent legislations 
in other countries, and, at a glance, the contrast be- 
tween our patent laws and those of other countries Is 
very marked. In practically all the foreign countries 
there are provisions in the patent acts which in some 
way guard the public’s rights Abroad they huve 
kept in mind the importance of the industries profiting 
by inventions, and they have made it impossible for 
the inventor to bury the patent for the full patent 
term, or to permit the use of the invention oniy under 
unnecessarily burdensome conditions. One of the pro- 
visions found in the patent acts of many countries re- 
quires the patentee to grant licenses permitting others 
to manufacture in return for a reasonable considera- 
tion when the manufacture is not being carried on by 
the patentee in such a manner that those desiring to 
use the invention may be able to do so on the payment 
of a reasonable price. Such a provision in the United 
States patent act would correct the evil. Of course, 
the question of a reasonable price may cause some 
difficulty in construing the statute; but in view of the 
fact that the law would be remedial, it would  b 
awkward for the courts to construe the new legislation 
in such a way as not to protect the public, while at 
the same time the inventor’s interests would receive 
protection. 

Everarp B. MARSHALL 


The Home-made Chemical Fire Extinguisher 
To the Editor of the Screntiric AMERICAN : 

We notice with interest an article in your issue of 
February 24th, 1912, relating to a chemical fire ex 
tinguisher. We note that the extinguisher therein 
recommended and roughly described by your coer 
respondent is in essential features an example of our 
extinguisher. In this country a patent covering said 
extinguisher was applied for February 25th, 1911, 
which patent has since been finally allowed and will 
shortly be issued. It bears serial No. 610,885. A num 
ber of foreign patents have also been obtained. 

New York, N. Y. Tue ELectreNne CoMPAanyY 
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The Trial Trip of the “Florida”’ 


= a rough sea and a brisk wind the 
I eraged 21.974 knots on five 


Mlorida 


top-speed runs over the Rockland course on 


March 25th That record gives her the 
blue ribbon of the American nay and 
places her beside the British dreadnought 
Vanguard point of speed. On one of 
her five ru the Florida’’ made 22.54 
not hiel ist a shade better than the 
Vanguard 22.50, and appreciably better 
than the Utah’'s’’ 21.637 knots, the best 


hitherto attained by an American ship 


\s we have pointed out previously, the 
Florida” is an exceptional vessel. In the 
first place he vas built bv the Govern 
nent itself at the Brooklyn Navy Yard 
inder conditions distinctly less favorable 
han those that obtain in private yards 
hereby demonstrating that our naval con- 
tructors are capable of building the largest 
and most modern warships In the second 
place re 1a be regarded as the last word 
in warship design; for both the ‘Florida’ 
and her sister ship the Utah" are rated as 
the best protected warships afloat 
The “Florida” is a 21,825-ton battleship 
witha length of 521 feet 6 inches, a beam of 
8S feet 2 inches, and a mean draft of 28 
feet 6 inches (with two-thirds full supplies, 


store and fuel and full supply ammunition 


She is driven by Parsons turbines working 
on four shaft which turbines are by con- 
ract required to develop 28,000 horse- 
powe! Chis propelling machinery was to 
rive lr an average speed of 20.75 knots. 
vhict he « eeded as we have seen The 
Florida” w tore, when completed, some 
4) tons of oil fuel in addition to 2,500 tons 
f coal It will be remembered that the 


North Dakota” and ‘“Delaware”’ are like 


vise provided with oil-tanks in addition to 
ai punkers 
The Florida is armed like the “North 
Dakota,’ with ten 12-inch guns, but instead 
of fourteen 5-inch torpedo-repelling guns 
he earries sixteen. The 12-inch guns ari 


nounted in five turrets on the center Line of 





he ship. In point of armor protection, th 
. Florida leaves nothing to be desired 
Hier belt armor varies from 12 inches to 8 


inches in thickness; her turret armor is 12 


inehe and her battery armor 6 inches 
Her mokestacks are protected by 91'4 
nehe Against torpedo attack the Flor- 
ida” is safeguarded by an elaborate sub- 

ion of the hull and an unusually pow- 
erful pumping plant for removing such wa- 


te as may enter 


Perils of the Deck-load 
By James G. McCurdy 


< pee deck-load has always been an im- 
portant factor in the lumber carrying 
trade out of Puget Sound ports. Vessels of 
every rig that have been identified with the 


traffic since its inception have added ma- 

















This vessel got into 


German steamer ‘‘ Wotan’’ as she returned to port. 
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trouble because her water-ballast tanks were not fully filled 











During a storm the deckload of 1,400,000 feet of lumber shifted 


Norwegian steamer ‘* Cuzco,’’ listed 23 degrees. 
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A frequent mishap to schooners engaged in the lumber trade 
This four-masted schooner is waterlogged. 
PERILS OF THE DECK-LOAD 


terially to their carrying capacity by being 
able to take a large percentage of their car- 
goes stowed on deck; and indeed but few 
dividends could have been earned had this 
not been possible. 

Square-rigged craft, the pioneers of the 
trade, confined their deck-loads to spars 
and other large timbers. In vessels of the 
schooner build and rig deck-loads reached 
their maximum, fully three-fourths as much 
lumber being carried on deck as beneath it. 
The large steamships that have entered the 
trade of late years are following the exam- 
ple of the schooners, and leave port with 
deck-loads towering high above the rail. 

A moderate, well-stowed and properly 
lashed deck-load does not constitute an ele- 
ment of risk. In fact, schooners are said to 
run steadier and handle better with a deck- 
load than without it. But when a vessel 
puts to sea with a deck-load that is exces- 
sive, badly stowed or improperly secured, 
she goes forth handicapped from the start 
and in poor condition to cope with the 
heavy weather. 

Our navigation laws make it incumbent 
upon the owner or agent of any sea-going 
eraft to indicate the draught at which he 
shall deem his vessel safe to be loaded for 
the trade in which she is engaged, the 
draught to be specified in the certificate of 
inspection; and they make it unlawful to 
load deeper than said line. 

But this law is really a dead letter, for at 
least three reasons. First, it is left for the 
owner to set his own load line; and it is safe 
to assume that personal interest will enter 
largely into the question. Second, the load 
line is not plainly indicated as in the Eng- 
lish merchant marine, where the Plimsol 
mark is painted conspicuously upon the 
vessel’s hull, thus making over-loading in- 
stantly apparent. Third, there is no gov- 
ernment inspection to ascertain whether a 
vessel is overloaded or not. 

It is natural that those who charter ves- 
sels should endeavor to load them to their 
fullest capacity, and the only check to over- 
loading is the inspector who looks over the 
cargo in the interests of the marine under- 
writers. That the inspector is not infallible 
is shown by the frequency of accidents at 
sea, many of which ean be traced directly to 
over-loading. Take for example the case of 
the big British freighter “‘Argus.”’ 

This vessel, after taking on a large quan- 
tity of lumber at one of the Puget Sound 
saw mills, was proceeding to Bellingham to 
complete cargo. Her deck-load was one of 
the largest ever put aboard of a vessel 
reaching a height of 30 feet aft and 26 feet 
forward, above the deck. 

While en route, without warning she 
went over on her beam ends to such a de- 
gree that the smokestack was almost on a 
level with the water. About 300,000 feet of 
lumber broke loose from the deck-load, en- 

(Concluded on page 316.) 
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THE BATTLESHIP ** FLORIDA” PLOWING THROUGH THE SEA AT A SPEED OF 22.54 KNOTS ON HER TRIAL TRIP OFF ROCKLAND, MAINE. 
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Photographic Distortion 


— one who looks at the illustrated papers has 
certain photographs are curiously 
distorted. Those who understand the cause, know 
that it is usually found only in pictures of objects 
which were moving rapidly when the picture was taken, 
such as railway trains, automobiles, jumpers, runners, 


4observed that 


galloping horses, ete. 

Such photographs are almost invariably made with 
a camera in which the mechanism which admits the 
light which makes the picture is in the form of a roller- 
blind curtain, across the face of which is a slit. This 
slit travels from the top of the plate to the bottom. As 
the image on the plate, when formed by the lens, is upside 
down, the bottom of all such images is “taken’’ on the 


plate before the top. If the picture is that of an auto- 























Fig. 2.—A case of trick distortion which was 
published as genuine. 











Fig. 3.—A normal print. Compare this 
with Figs. 4 and 5. 

















Fig. 4.—A fraudulent “high-speed ahead” picture. 


Real and ‘‘ Faked’’ 
By C. H. Claudy 


mobile, the bottom of the wheels is ‘‘taken”’ before the 
top of the wheels, the lower part of the automobile 
vefore the top of the driver's: head, and so on. Now, 
if the automobile is moving quickly enough, the image 
of the automobile will move on the plate during the 
time it takes the slit in the curtain to cross the plate 
from top to bottom. The result is, of course, that 
each successive portion of the image is ‘‘taken” on the 
plate a little in advance of the portion immediately 
before, and the whole image seems to lean forward. 
A striking example of this is seen in Fig. 1, in which an 
automobile going ninety miles an hour was “snapped” 
very close to the camera. It should be understood 
that the closer the camera is to the object taken, the 
larger is the image, and consequently the greater the 
speed of the image across the plate. In this picture, 
it is obvious that the driver’s head moved about five 
feet in the interval which elapsed between the ‘“‘taking”’ 
of the bottom of the wheels and the time his head 
was “taken” on the plate. The whole automobile 
apparently leans forward. 

The general public has come to recognize such dis- 
tortion as meaning “‘speed,”’ so that editors of illustrated 
papers have come to demand such pictures from their 
photographers to show speed. One press photographer 
who snapped pictures of races in which the cars were 
not distorted-—so that they looked as if taken standing 
still—was told by his editor that he must get distortion! 
So he widened the slit in his shutter a little and slightly 
slowed up its speed, with quite satisfactory results 
to the editor. 

Sometimes the little knowledge which is so dangerous 
makes an editor publish strange things, as in the case 
of Fig. 2.\onece published in good faith as the picture 
of an automobile, supposed to be going at a terrible 
speed. But it leans the wrong way! It is obviously 
a fake to those who know the subject. The sharpest 
part of the picture of the automobile is the top of the 
wheel, which goes faster than any other part; the 
blurred part of the photograph is the bottom of the 
wheel, which is least speedy when the automobile is 
going. And the machine, leaning the wrong way, must 
have been “speeding” backwards, or faked. 

Figs. 3, 4 and 5 show how this effect was accomplished. 
Fig. 3 shows an automobile standing still, its occupants 
looking at the scenery. The negative from which this 
was made was put in an enlarging lantern and its image 
cast on a piece of sensitive paper just as the image 
of a lantern slide is cast on a screen. Then the paper 
on which the image was to be imprinted, was made to 
lean, so that the right hand edge was further from 
the lens than the left hand edge, the top further from 
the lens than the bottom. This produced the result 
seen in Fig. 4. Another print was made from the nega- 
tive, this time with the left hand edge further from 
the lens, the top nearer the lens than the bottom, with 
the result shown in Fig. 5, in which a similar effect 
to that shown in Fig. 2 is obtained. 

Of course not all speed photographs show speed dis- 
tortion, but, when made with a focal plane or curtain 
shutter, the distortion is always there in high-speed 
pictures though it may be so minute as not to show. 
In horses and men, the distortion shows less than in 
mechanism because of the irregularity of the outline 
of the subject. 

But horses and men, running or jumping, often 
seem distorted when, as a matter of fact, they are not 
at all, the “seeming” being caused by the catching of 
the jumper or runner in an attitude which, never main. 


tained in life, is not familiar to the observer. Running 
horses have been painted for years with fore legs extended 
forward and hind legs extended backward, as a matter 
of fact, it is rarely that the camera catches any such 
attitude. Notice Fig. 6 and Fig. 7, as examples of 
high-speed photography of moving horses, in the first 
of which the horse at the left, going at high speed, has 
one foot on the ground and the horse to the right, twe. 
In the second horse picture, the animal is going at 
a full gallop, but has two feet on the ground, and were 
it not for the strained position of the rider picking up 
the handkerchief, might be thought to be merely stretch- 
ing his legs! 
tions, since the wheels of the sulkies in Fig. 6 do not 
appear to have any real focal plane distortion whatever. 


These are apparent and not real distor- 














Fig. 5.—Trick distortion. The machine is speed- 
ing backward. 














Fig. 6.— Apparent distortion. The wheels show 
that it is not real. 

















Fig. 7.—A curious attitude snapped by the camera 








The Brahmaputra Expedition 


AST November we published a brief article on that 

most interesting of geographic riddles—the Tsangpo- 
Brahmaputra question. Attention was called to the 
singular fact that despite years of effort on the part 
of explorers, no white man had yet set eyes upon the 
spot where the Tsangpo of Tibet becomes the Brah- 
maputra, and that the identity of the two streams had 
In @ 





hot yet been established by direct observation. 
Second note on this subject we announced that the 
British authorities had determined to send a military 
expedition against the savage Abors, whose persistent 
hostility has hitherto kept explorers from reaching the 
long-sought goal. 

Further information now at hand shows that the 
British realize the great scientifie interest attaching 
to the invasion of the Abor country, and have taken 
A number of scientific men are 
3urkill, 


measures accordingly. 
to accompany the expedition, including I. H. 


who will make botanical collections; S. Kamps and R. 
Hodgist, who will carry out zoological and anthropo 
logical studies; and a geologist, whose name has not 
been announced. The topographical work will be 
directed by Capt. Trenchard and Lieut. Oakes. In 
fact, although nominally a punitive expedition, occa- 
sioned by the recent murder of two British officials, 
the undertaking has developed a scientific character 
that places it in somewhat the same category with 
Napoleon's famous Egyptian campaign; while on the 
geographic side it is hardly less noteworthy than 
the Younghusband Mission to Lhasa in 1904. 

We may, therefore, hope soon to see in the illustrated 
weeklies and the scientific journals the first pictures 
of the wild and probably highly picturesque region 
where the great Tibetan River descends from a lofty 
table-land on its way to the plains of Assam. It is 
believed that the river falls 10,000 feet in a distance 
of 130 miles through a succession of gorges, rapids, 
and cataracts. 


Night Storm Signals in Germany 
OR two years the German government has been 
experimenting with various forms of night storm 
signals, with a view to finding something acceptable 
to all countries, and suitable for international adop- 
tion. The triangular arrangement of lanterns formerly 
favored by the Germans has been abandoned, and the 
following code is in use provisionally at German sea 


ports: 
Storm from the, .. o ‘sndopdogensanens Nw. 8w. NE. SE 
Vertical arrangement of lanterns..... .. J Fed white red white 


? red white white red 
This agrees with the code recommended to the In- 

ternational Meteorological Committee by the U. 8&8. 

Weather Bureau two years ago, except that the hurrl- 
red 

white } is omitted. As the Germans 


red 
were the principal opponents of this code, the outlook 


is now encouraging for the adoption of a simple and 
uniform set of storm signals in all countries 


eane signal 
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\ OST Pp i lo ¢ thre selves as “evolution 
A [| t iccept as a fact Darwin's principle of natural 
ection Pout the past score of yvears, and especi 
nu during e past dozen or fifteen years, there have 
been brought f vard the results of thorough-going ex 
perimentation and armalysis which not only throw much 
doubt upon the adequacy” of Darwinisin to account 
for the evoiution of plant and animal forms, but even 
question the efficacy of selection to direct the process 
ita t le t in the sense accepted by the older biol 
oyists The work of Batesor DeVries and others 
sre c that variatiot s not continuous; that is, the 
lifferem bet wee the individuals of any generation, 
‘ the diffs nes tw tw succeeding generations, 
not in fine graded differences of degree, 
but the difference may be abrupt The mutation 


theory of DeVries, based upon observations and experi- 


ments extending over twenty years, lays emphasis upon 


the fact that new forms arise suddenly, without ex 
hibiting any raded connections with ancestral forins, 
in respect to certain characters 

Prof. Wilhelm Johannsen of the University of Copen 


hagen is ancther worker who has made large and im 


portant experimental contributions to the solution of 


the problems of volution In seme ways he goes be 
youd DeVris ind Bateson, and others of the radical 
thinkers in this field of thought (me reason Johann 
vo work ot » well known is the fact that his 
aualysis has been very subtle, and his writings purely 
technical His large work in German Die Elemente 
der exakten Erblichkeitslehre wis published two 
years ago, and has not yet been translated into 
English 

rhe significant ideas developed by Johannsen may 


perhaps be best presented in relation te the older views 
According te the Darwinists. the factors in erganic evo 
lution are variation, the struggle fer existence, heredity 
and selection. By variwtioen is meant the fact that the 
individuals of a species are not all alike, they vary 
among themselves; this is a matter of common ob 
servation. The “struggle for existence” is the applica 
tion of the Malthusian idea to the world of plants and 
animals; each species tends to reproduce in a geometri 
eal ratio, but the means of subsistence are limited and 
do not permit every individual that is born to reach 
maturity —the ist majority must perish early in life 
The principle of heredity is the fact that “like tends to 
beget lik Finally, natural selection means that the 
j ve are the ones thet are natu! 


individuals that survi 


ally better adapted to their surroundings, and therefore 
ire not exterminated in the struggle for existence; the 
good points that enable them to survive are transmitted 
to the progeny, and in the course of time the minute 
advantages becoine accumulated until the advantageous 
character is established as an essential part of the 
makeup ef the species. Modern thought has analyzed 
each of these assuny tions and has found them to be in 
sufficientiy precise in the minds of the Darwinists, as 
well as in the mind of Darwin himself 

For example, “variation” was used to include all 
kinds of differences, those that separate true races as 
well as those that depend upon differences in nutrition 
or in fenetion These two types of variation are 
fundamentally distinct, and the modern school lays 
creat stress upon this distinction: the former groups 
of variations are inherited, the latter are not. Johann 
sen points out that in assorting a large number of in 
dividuals ef a species with respect to a given char 
acter, the variation within the group may show a dis 
tribution correspending to the “law of probability” 
(diagram /’) regardless of whether the group or popula 
ion is homogenecus Thus, in a human population 
made up of several distinct strains the distribution 
with respect to stature might be of the same mathe 
matical form as that in any one of the strains In 
such a population one of the exceptionally short indi 
viduals might be short because of under-nutrition dur 
ing his growing period, or he might be short because he 
is a member of one of the short races. The only way 
te tell whether these quantitative differences between 
members of a group are due to heredity or to envirou 
ment is studying the pedigree or the breeding prop 
erties of the whole population, and excluding the ef 
fects of environment by having the outward conditions 
us nearly uniform as possible 

Johannsen accordingly made “pure line” cultures of 
self-fertilizing plants for several generations Thou 
sands of beans of a given variety were measured, and 
asserted according to length, or according to weight 
There were very few of the smallest, and very few 


of the largest; the most numerous were those of 


Improving on Darwin 


Johannsen’s Theories of Evolution 


By Benjamin C. Gruenberg 

medium size and the number of each larger size, or of 
each smaller size. decreased to the extreme. This dis- 
tribution is illustrated in diagram Ff. Beans of known 

















hotegraph by Dr. George H. Sb 


Prof. Wilhelm Johannsen. 





































iro 
iis 
OH PAM! 
Ae 

2 Wuio 



















(ied 


ne 








aust’ 


. 


AL 












A 









Diagram illustrating a ‘‘mixed population” of beans 
(F), and the five “‘pure lines”’. (A to £), into 
which it has been broken up by means 
of Johannsen’s breeding experiments. 


size were selected for growing, and the crop of each 
plant produced was kept by itself. The progeny of the 
largest beans were on the whole larger than the aver- 
age of the original group; and the progeny of the 
smallest seeds were on the whole smaller than the orig- 
inal average. But if the selection was continued, a new 
fact appeared, namely, all the progeny of a single bean 
showed the same average size in each successive gen- 
eration, whether large seeds were used or small ones. 
In other words, selection does not continuously shift the 
character of the group in any one @direction. By con- 
tinuing the pure line cultures, Johannsen separated out 
from his original group of beans five distinct types or 
races. (Diagrams A to #.) In each of these races or 
pure lines, the characters were pretty well limited; in 
xrowing crops from seeds, it does not matter whether 
the large seeds are selected or small seeds, the char- 
acteristic sizes of the next generation will be the same, 
under uniform conditions. It is true that a large seed 
will develop into a larger plant, and may produce a 
larger crop, but the average size of the seeds produced 
will not be any larger. On the other hand, if a seed is 
taken from the original mixed population, it is impos- 
sible to tell whether it is an extremely large seed of 
type B, for example, or one of the smaller beans of 
type C 

In order to distinguish these different kinds of vari 
ation Johannsen has introduced a new set of terms 
Those who are afraid of new words may not see the 
need for these; but the justification lies in the fact 
there is no set of words that describe precisely the new 
ideas that have been developed, without implying too 
much. To express the idea that individuals are dif 
ferent, and without prejudging the nature of the dif 
ferences, or their causes, we have the new word “pheno 
type.” Individuals presenting different characters or 
different appearances—different phenomena—are dif- 
ferent types: individuals that look alike are of the 
same phenotype. But since there are individuals of 
similar appearance and yet of different hereditary 
properties, as well as individuals of similar hereditary 
qualities but of different appearance, there is needed 
another word The term “genotype” expresses the 
fundamental identity or potentiality of hereditary 
properties. For example, two albino mice may look 
quite alike in every way, yet transmit different pigmen- 
tation factors: these would be of one phenotype, but of 
distinct genotypes. On the other hand, a drone, a 
worker and a queer bee from the same hive would be 
different phenotypes, but of the same genotype. 

An illustration taken from physics may be helpful. 
Ice, snow, steam and water are different phenomena, 
different appearances; each corresponds to a distinct 





phenotype—to all appearances they are as different as 
glass, sand, oxygen and aleohol. Yet we know that at 
hottom they are all forms of a compound which the 
chemist symbolizes “H,0." H,O is then the genotype, 
the fundamental entity that reacts now as water, now 
us ice, ete. On the other hand, we may see a row of 
bottles containing a clear, colorless fluid; they all look 
alike to us. If we cannot learn any more about them, 
if they do not produce distinct reactions upon us or 
upon the objects of the environment, we place them all 
in the same phenotype, although they may in reality be 
entirely different substances, from a chemical point of 
view. In the same way a dozen beans that look alike, 
have the same colorings, dimensions, ete., produce the 
same immediate reactions, are of one phenotype. They 
may be of the same genotype, or of two or three, or a 
dozen; this we can know only when we find out the 
potentialities of each in producing offspring, in trans- 
mitting characters, ete. 

The experiments upon which these ideas are based 
are the so-called “pure-line” breeding. Francis Galton 
had found that there was a tendency of the offspring in 
certain populations to resemble the average more than 
did the parents; upon these facts he founded his fa- 
mous “law of regression.” Now Galton and others ex- 
pected that by continuous selection from one extreme 
of a group, a new type could be established exhibiting 
the selected character in a higher average degree than 
the original population. But Johannsen has shown 
that the regression toward mediocrity oceurs only if in- 
dividuals are taken from a population made up of sev- 
eral genotypes. Within any genotype. established by 
breeding a self-fertilizing organism for several genera 
tions in a pure line, each group of offspring shows the 
same average character. Of course, pure lines are not 
easily cultivated except in self fertilizing species; but 
Johannsen has extended his generalizations to all 

(Concluded on page 317.) 
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Curiosities of Science and Invention 


The Pagoda on the Balanced Rock 

NE of the curious sights in Burmah 
i. a huge boulder on Kelasa Heights 
that rests in delicate poise on the very 
brink of a rounded cliff. So unstable is 
the equilibrium that the rock trembles in 
the wind. Very naturally this odd freak 
has attracted the attention of the super- 
upon it as a 
They be- 
lieve that the rock is held in place by a 
hair of Buddha. Hence they 
bered to the top of the rock and 


natives, who look 


stitious 


miraculous work of the gods. 


have clam 
built 


there a pagoda which is some twenty-five 
feet in height Should the boulder ever 
full (as is quite likely to happen) and 


dash to death a handful of worshipers, 
the blind faith of the devout people would 
not be shaken; for in the catastrophe, 
no doubt, they would see but a manifesta 
tion of divine wrath at some unconscious 


sin of commission or omission. 


Truck for Switching Cars 
\\ ERY novel use of the electric stor- 
Dihage battery truck is to be found at a 
The fac 
tory is located in a thickly populated part 


factory in Fort Wayne, Indiana. 


of the city, about six blocks off the rail 
road It 
matter to and from the yards with horse- 


used to be necessary to haul 


drawn trucks For this purpose eight 
wagons und three teams were employed. 

\ short time ago a franchise was grant 
from the railroad yards 


ed for a spur 


to the factory One of the stipulations 
in the franchise was that no engines were 
to be used in transporting cars. In order 
to solve this problem a three-ton electric 
truck was purchased and fitted with spe 
cial flanges to fit the tracks It served 


the purpose excellently, and since that 


time a second one has been placed in 


operation. These trucks have a normal 
speed of from six to seven miles an hour 
and each will pull from one to three load 
ed cars In the winter time, on account 
of the conditions of the track, one loaded 
attempt to They 


round 


haul. 
four 


ear is all they 
can make on an average of 
an hour to the yards and a careful 
that a 
estimate of the amount 
The batteries in these trucks 


trips 


comparison shows conservative 


saved is about 
$30 per day 
are charged at night so that practically 
no time is lost in this operation and a 
truck has never yet consumed the entire 
power in doing a day’s work In addi 
tion to 
trucks find sufficient time to do consider 
able hauling from the city. With the ex- 


ception of one small delivery truck which 


doing all the switching these 


is used for light hauling and express pur 
trucks do all 
freight 

The 


freight houses are on an average of about 


electric 
from the 
houses and elsewhere about the city 


the heavy 


poses, 


the hauling to and 


a mile and a quarter from the factory 


Cleansing Elephants of Durbar Paint 


os a land where somber cobors are ab 
horred and the people clothe themselves 
colors, where even the 


in bright gaudy 


birds and animals are decked in the 


gayest of hues, one is surprised to find 
a beast with such a dirty gray skin as 
that of the elephant taking a very promi- 
nent part in official ceremonials. No mat- 
ter how majestic the elephant may be 
because of his huge bulk and the solemn 
ity of his gait, he cannot by any means be 
considered an object of beauty. No mat- 
gaily he with 
rich trappings the coarse mud-colored hide 
But the natives 


ter how may be decked 
is decidedly incongruous. 
made up for this shortcoming by 
painting the skin in 
fashion. At the recent durbar in honor 
of the Emperor of India the elephants in 
the procession were thus clothed in gaudy 
paint. The illustration, 
taken from our English contemporary, the 
Sphere, shows the work of scrubbing off 
the gold paint after the ceremonies were 
over. 


have 


most elaborate 


accompanying 





























pyright by Und onl & Underwe 


Balanced by a hair of Buddha. Eleven feet six inches of beard. 

















Using an electric truck for switching cars. 




















Packed in the car body. 








alge’ 

















Unfolding and lifting the 
pilet’s seat. 


A PARACHUTE FOR AVIATORS 


Raised clear of the plunging 
machine. 


$$$ 

















Scrubbing off the paint after the durbar. 


An Eleven-foot Beard 

oo DAKOTA holds the world's 

championship in the matter of beards 
as one of its citizens can boast of no less 
than eleven feet and six inches of beauti 
ful wavy whisker. Mr. Hans N 
a native of Norway, is the possessor of 
this remarkable growth, which has 
cu'tivated with care and pride for thirty 
six years and has 
length at the rate of almost four 
per annum. Mr 
stead of 


Langseth 
been 
been increasing in 
inches 
Langseth claims that in 
being a hindrance, this facial 


adornment is of real value, making an 
excellent chest protector in cold weather 
and warding off the chill blasts of the 
Dakota winters 


What Is a Man? 


i Chemical View 
150 pounds 
found in 1,200 eggs. 
in him te fill a gasometer « 
feet. 
four ten-perny nails 


An average man of 


contains the constituents 
There is enough gas 


f 3.649 cubie 


He contains enough iron te make 
His fat would make 
75 candles and a good-sized cake of soap 
His phosphate content would make 8,064 
boxes of matches. There is enough hy 
drogen in him in combination to 
balloon and earry him above the clouds 
The remaining 
would yield, if wtilized, six 


fill a 


constituents of a mar 
teaspoonfu 
of salt, a bowl of sugar, and ten gall 
of water. 

1 Physiological and Anatomical Vieu 
A man has 500 muscles, ene billion cells 
200° different 
several hundred feet of arteries and veins 


henes, 4 gallons ef blood, 


over twenty-five feet of intestines and mil! 





His heart weighs from 8% 
4to6 


ounces in each ventricle, and its size is 


lions of pores. 
to 12 ounces, its capacity is from 


5 by 3% by 2% inches. It is a hollow 


muscular organ and pumps 22! 
minute In 24 


16 tons. It beats about 


6 pound 
hours 


of blood every 
pumps ~ times 
a minute. 
heart 
The heart is a 


In one year an average man's 
pumps 11,680,000 pounds of blood 
willing slave, but 


Sole 


times strikes—and it always wins.—/Pract. 


Druggist 


Parachute for Aviators 


have been seeking for a 


Neahewatse er 
good method of operating a parachute 
in connection with an aeroplane, so that 
in case the aeroplane should fall to the 
ground the parachute will remain in the 
air and down gradually to the 
ground with the pilot. 
kind, the 
Max Bordes, was exhibited at the recent 
different 


come 
An automatic de 
vice of this invention of M 


Paris aeroplane show. The 


views which are given here will almost 
explain the working of the device in them 
selves, as it will be seen that the pars 
chute is attached to the pilot’s seat so 
that this latter serves as the ear of the 
parachute when it descends. Usually the 
parachute is stowed in compact shape in 
side the aeroplane body and back of the 
seat Means are provided for unbolting 
the seat from the aeroplane and at the 


same time releasing the parachute rod 
spreads out in 
The 


carries out 


from the car so that it 
the air when the aeroplane falls 
simple movement of a leve: 
all the needed operations so that the aero 
plane will fall 
chute in the air with the pilot. 


the seat is pivoted a fork which in turn 


ieaving the para 
Around 


down, 


holds the parachute rod, so that fork and 
rod carrying the parachute can swing 
either in the vertical or 
tion. The fork is 
interfere with the pilot's movement, and 
in the usual flight the rod and parachute 
are laid back and held in place by a lock 
The pilot’s seat is held to the 
body by bolts at 


levers so that he can 


horizontal posi 


large enough not to 


device 
aeroplane each side 
which work upon 
unbolt the seat by working a hand lever 
and this movement also releases the catch 
device of the parachute, detaching both 
seat and parachute from the aereplane. 
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a 
What Inventors Are Doing 
Simple Patent Law; Patent Office News; Inventions New and Interesting 

A New Rotary Engine flanges, is slotted at diametrically opposite | concentrically with the bore of the cylinder cylinder which is formed with oil pockets 
By L. J. Lesh sides to receive the piston blades 4. As| Hence as the rotor revolves the blades are all communicating through ports 10 with 
' shown to better advantage in the cross-sec- | carried about by it, moving in or out rela- the interior of the cylinder. Thus the 
| N and about Buffalo, New York, a num-/ tional view, the steam entering through the tively to the rotor, but pressing uniformly | steam pressure is transferred through the 
ber ol iry engines are now in commer-) valye 1 passes up through the inlet 7, indi- | against the cylinder wall. The blades thus abutment and bears against the sleeve 5, 
cla i wcording to various reports, | cate by dotted lines, into the space between | pursue a truly circular path although they counter-balancing the rotor. The novelty 
have t d very efficient In order tO| the abutment 2 and the rotor 3 and bears | must oscillate slightly in order to maintain ' 

ru these reports the writer recently | against the blade 4, causing the rotor to their radial relation to the center of the 

ed t ps where these machines are | reyolve. A steady expansion of the steam|rotor, rather than to their own center. 

built, and o looked up some of the en-| takes place until after the opposite blade 4) Where the blades pass through the flanges 





The inventor and his 5-horse-power 


rotary engine. 


ut bad been in service from one to 

’ f j different sizes of steam 
engine vere In stock, ranging in power 

fron » horse-power to 200 horse-power at 

| 0) d 400 revolutions per minute, re- 


100 pounds of steam pres- 
' 1) per cent overload beyond 
rating lhese all of the 


pe giving two impulses 


engines were 


[he inventor of this rotary 


e, Mr. Benjamin F. Augustine, has 
ilso developed a compound rotary engine 
lh ecen adapted his engine to in- 
Lernai mbDustion, using compre ssed gas 
eans wi are not at present available 
for publication because of pending patents 
As yet no university tests have been made 
( he eff ney and economy attainable in 
ariou powers but preparations are now 
le way for such tests Shop experi- 
nt how & Maximum steam consump- 
‘ tion of 38 pounds per horse-power hour for 
the 20 horse-power engine. It is unsafe to 
estima! ie efficiency of large low -speed 
rotary units from that of small high-speed 
engin [in large reciprocating and tur- 
bine installations the steam is used to better 
vd var © | ompounding, which is im- 
pra abi n rotary engines 
lhe engines are equipped with automatic 
cut-off governors which maintain a con- 
unt speed from the condition of no-load 
up to full-load. Several of the weaknesses 


of the rotary engine as heretofore designed 


ve been dealt with in an original way. 


Radial pressure against the rotor has been 


wed of using compensating sleeves. | 


(ne of the weakest points of rotary engines 
he il between the inlet and the exhaust 

ce if the evlinders. This also has re- 
eived special attention in Mr. Augustine's 

a will presently be explained. 

Referring to the aecompanving drawings, 
the expansive fluid is introduced through 
in automatic cut-off balanced valve | 
The abutment or eylinder of the engine is 
indicated at 2, while 3 is the rotor eccen- 
tricaily mounted in the cylinder bore. The 
tor is formed with flanges, 6 at each end, 
hich fit over the ends cf the abutment and 
are held against play by the spring-pressed 


buttons 9 The rotor, together with its 





moves well past the steam inlet, when the 


continued by pressure, 


The steam ex- 


motion 1s 
the 


rotary 


against second blade. 


hausts through port 8. The blades 4 are 
formed with lugs that pass through the 
steam chamber into a pair of collars 12, 
mounted eccentrically to the rotor, but 


‘sleeve 


6, roller bearings are provided in the larger 
engines to frictional To 
balance the pressure of the rotor toward the 


prevent losses. 
exhaust side a sleeve or cap 5 is provided 
which is keyed to the engine shaft and thus 
part of the rotor. This 
the outer wall the 


virtually forms 


bears upon of 




























































































Fig. 1. 


Longitudinal section of the center of the rotary engine. 



































Cross section through the 
rotor. 








. J 
The engine dissected and sleeve broken 
away to show a piston blade and 
the rotor. 





of this device consists in placing the sleeve 
on the exterior of the cylinder rather than 
on the interior, as this permits constant 
lubrication of the joint between the sleeve 
and the cylinder. The oil is held centrif- 
ugally in place and remains there as a seal 
so that there is no loss of steam even to the 
extent of filling the ports and the pockets. 
There is absolutely no lateral thrust on the 
engine shaft. The rotor is so well balanced 
that it will continue to revolve freely even 
with the shaft bearings removed. At the 
point where the body of the rotor bears 
against the abutment there is a very slight 
depression concentric with the rotor. Here 
three little priming pockets 13 are formed. 
These are fed with oil and seal the joint 
between the inlet and exhaust sides of the 
motor as well as lubricating the rotor and 
the sleeve. 


Edward Weston 
Physicist and Electrical Engineer 


pany Y the name of Weston is a house- 
hold word among electricians. His 
fame has not been earned in a day; he has 
a long record of successes behind him. 
Edward Weston was born at Brynn 
Castle, England, on May 9th, 1850. He 
early showed a marked inclination and 
propensity for mechanics; his parents how- 
ever insisted that he should study medi- 
cine, and, unwilling to be thus forced into a 
ealling not his own choice, the young man 
in 1870 left England and came to America. 
After spending a short period in the photo- 
graphic laboratories of a firm of manufac~ 
turing chemists, he entered the employ of 
the American Nickel Plating Company, for 
whom he worked out a number of import- 
ant improvements. In fact, it is not too 
much to say that to him is due in large part 
the credit for the fundamental processes of 
the vast nickel-plating industry of the 
world to-day. Having surmounted the 
chief difficulties incident to the electro- 
deposition of the metal, he next turned his 
attention to the current source, for which 
then primary batteries had been 
His experiments resulted in the con- 


until 
used. 
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struction of the first successful electro- 
plating dynamo machine in 1872. This 
embodied for the first time the principle of 
field regulation, which is now in very gen- 
eral use. The first electric dynamo was 
invented by a Norwegian named Soren 
Hyjorth, and patented in Great Britain in 
1856. Similar machines were subsequently 
built both in Europe and America, but 
little improvement was made until Weston 
undertook the study of the various factors 
affecting dynamo efficiency. It was he 
who introduced the very important lam- 
inated form for the core, which increased 
the commercial efficiency of the dynamo 
from less than 40 per cent to over 90 per 
cent. This is only one of the numerous 
improvements in dynamo design which 
the world owes to Weston. Incidentally 
it is interesting to note that the first appli- 
cation of the electrie current for power- 
transmission for industrial purposes was 
made in Weston’s factory, and there also 
the electric are light was for the first time 
used for general illumination. A fact not 
very generally known, is that Weston is 
also the originator of the metal-impreg- 
nated carbon which in its modern form fur- 
nishes one variety of the “flaming are.’ 
Of particular importance was his work in 
the development of the incandescent elec- 
tric lamp. After some preliminary experi- 
ments with the platinum metals, he turned 
to carbon as the material best adapted for 
the filament of the lamp. Edison was at 
this time making the filament from natural 
wood fiber. Weston squirted a filament 
from plastic carbonaceous material, thus 
originating the method which is in general 
use to-day. To the field of commercial 
photometry Weston made a contribution 
by insisting on the statement of the lumi- 
nosity of cources in terms of their ‘“‘mean 
spherical candle power.”’ It had been cus- 
tomary until that time to merely state the 
candle-power of the maximum ray, a pro- 
eedure which is obviously calculated to de- 
ceive the public. The well-known resist- 
ance alloy manganin, whose value lies in 
the fact that its temperature coefficient is 
nearly zero, is also a product of Weston’s 
researches. His studies of the Clark stand- 
ard cell resulted in the ‘‘Weston”’ cell, in 
which cadmium is used in place of the zine 


of the Clark cell, and which has been 
adopted on the universal standard of 
E. M. F. by the International Electrical 


Commission of 1908. 

The various standard Weston instru- 
ments, the voltmeter, ammeter and du- 
plex instrument, are too well-known to 
require description. The factory at which 
they are made is located at Waverly Park, 
Newark, N. J., and both the works and the 
laboratories are admirably equipped. Very 
special attention has been paid to the wel- 
fare of the employees, for whom there are 
provided club rooms, dining hall, library, 


gymnasium, swimming pool and other con- | 


The number of employees ex- 
ceeds eight hundred. The total invested 
capital of the plant its European 
branches is three million dollars. 

If Edward Weston stands in the front 
rank as a member of his profession, he is no 


veniences. 


and 


less remarkable in his personal qualities as | 


aman. Those who have had the good for- 
tune of a close acquaintance with him, bear 
the warmest testimony to his 
worth. We have here another example of a 
fact for which we, as a community, have 


every reason to be grateful, namely, that | 


marked intellectual powers are frequently 
associated with the highest moral charac- 
ter. 


A Vacuum Cleaning Glove.—Walter B. 
Guild of Roxbury, Mass., has patented, 
No. 1,012,634, a vacuum cleaning imple- 
ment which includes a glove to fit the hand 
of the wearer. This glove has in the palm 
portion between the forefinger and thumb 
and between the first and second fingers 
echanrels in which brushes are placed and 
an outlet adapted to be connected with a 
suction hose has ducts which communicate 


with the channels in the glove so that suc- | 


tion will be created in the channels to re- 
move dust and the brushes may be utilized 
to loosen up the dust and increase the effect- 
lveness of the device. 


sterling | 


|RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees. The 
notices are inserted by special arrangement 
with theinventors. Terms on application to the 

| Advertising Department of the SCIENTIFIC 
| AMERICAN. 





Electrical Devices, 

FIELDLESS MOTOR.—F. L. Sourn, Bald- 
hill, Pa. This inventor seeks to produce an 
electric motor, somewhat in the nature of a 
scientific toy, and used for demonstrating cer- 
tain facts relative to the natural magnetism 
of the earth, and containing a revoluble arm- 
ature which is in practice turned by merely 
sending a current through it, the magnetism 
of the earth co-acting with this armature and 
taking part in the cause of its rotation. 


Of Interest to Farmers, 

GRAIN HARVESTER.—C. F. Jauns, Box 
53, Route 2, Randolph, Wis. This harvester 
cuts the grain and binds it while in an up- 
right position. To accomplish this, use is made 
of a cutting mechanism for cutting the grain, 
carrying means for carrying the cut grain rear- 
ward and then sidewise, and while held in 
an upright position, an upright binder 
| finally binding the grain while in an upright 
| position. 
| 
| 





Of General Interest. 
MONBPTARY DOCUMENT.—GILBERT N. 
KNIGHT, of Big Stone Gap, Virginia, has in- 
vented a form of scrip for the use of com- 





’| panies running a commissary, upon which is 


| printed a series of numbers along the mar- 
| ‘ 

gin, denoting the amount of the purchase, and 
the punching and canceling of certain of these 

































































numbers serves to indicate the value of the 
purchase. As shown in the illustration, the 
scrip is arranged like bank checks in a check 
book, with blanks for the number, date and 
names of the payee and payer, and it is per- 
forated along the margin, so that it may be 
removed with facility from the stub and from 
' | 
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MONETARY DOCUMENT. 


adjacent checks on the sheet. The numbers 
}along the margin are made in multiples of 
5, printed in large type, while the inter- 
mediate numbers in smaller type indicate the 
Thus, if 





amounts between these multiples. 

the purchase be made for $1.58, the number 
8 under the multiple 1.55 will be punched, 
|which cancels all the numbers up to and in- 
eluding the one punched. If the purchase is 
made for an even multiple, say $1.55, the 
number 1.55 would be cancelled. The illus- 


tration shows a check for $2. or a fraction 
thereof. Of course the checks could be printed 
for lower or higher denominations as desired. 

BRACING DEVICE FOR SUIT CASES.—-L. 
Sprro, Clarksburg, West Va. This invention 
is an improvement over a similar device dis- 
closed in a former patent granted to Mr. 
Spiro. The present invention provides an im- 
provement in which the brace is not hinged, 
but may be slipped into and out of a latch 
plate which is provided with openings to re- 
ceive lugs on the brace proper. This arrange- 
ment provides an efficient bracing device, but 
it also permits removal of the brace entirely 
from the suit case. 

PACKING JOINT.—H. T. Cronk, Manhat- 
tan, New York, N. Y. An object here is to 
provide a packing member, which will make 
a practically fluid-tight seal between the refuse 
tank inlet and the outlet therefor. which 
lis constructed of collapsible material, so 
las to prevent the passage of gases and ma- 
terial except through the proper inlet and 
outlet. A further object is to provide a pack- 
ing member which will be of a plurality of 
| sections adapted to automatically come in con- 
tact with one another and close. 

CEMENT MOLD.—H. W. Cuiark, care of H. 
W. Cuark & Co., Mattoon, Ill. The invention 
is an improvement in cement-molds of the col- 








| voir and to so construct 
| shall be entirely free of the usual levers and 





lapsible type, such as are employed in con- 
structing pipes, sewers, drains, columns, and 
the like. In this case the invention is an 
improvement in the wedge type of fastening 
for the inner one of the two concentric molds 
usually employed. 


Hardware and Tools, 

EARTH AUGER.—R. T. Jenney, care of 
Western Steel & Iron Works, De Pere, Wis. 
In the present patent the invention has ref- 
erence to earth augers, and the improvement 
has for one of its objects the provision of 
an auger which may be manufactured at very 
little expense, and which may be readily ad- 
justed for use in boring holes of different 
and of predetermined diameters. 


Heating aud Lighting. 

SAFETY GAS BURNER.—N. Wise, Manhat- 
tan, New York, N. Y. This invention relates 
to safety gas burners, and the purpose of the 
invention is the production of a device of this 
class which will operate automatically to shut 
off the gas in the flame should become 
extinguished accidentally for any reason. The 
general purpose is to prevent the occurrence of 
cases of asphyxiation or other accidents. 


Household Utilities, 

FOLDING WINDOW BLIND.—G._ W.| 
Wearn, 308 East Wade Street, Charlotte, N. 
C. One object here to provide a device 
which may be attached to any window with- 
out making any change from the construction 
of the standard window frame. Another is 
to provide a device which may be applied to 
the inside of a window and which, when 
folded, is in a position out of sight behind | 
the window curtain, when che latter is at} 
its accustomed height. 

CURTAIN FIXTURE.—J. Kroppr, 107 E. 
17th Street, Manhattan, New York, N. Y. For} 
the purposes of this invention each bracket 
is provided with a socket having an interior 
annular bead, and the end of the rod is 
yielding and provided with an exterior an- 
nular groove, that when the angular end 
is passed into the socket it yields in passing 
the annular bead, and the latter finally snaps 
into the groove, thus securely locking the rod 
in position on the bracket. 

WINDOW SHADE ROLLER FITTING.—A. 
KAISERMAN, 105 West Avenue, Kankakee, III. 
This inventor provides means for a_ roller 
operable by gravity when it is disposed in 
both the horizontal and vertical positions, pro- 
vides in fittings means for removing the lock- 
ing devices therefrom without dismemberment 
of the fittings and the roller. 


case 





is 


so 


Machines and Mechanical Devices, 

AUTOMATIC INLET VALVE.—S. C. Cor 
NeTT, and A. D. Davenport, Gustine, Cal. In 
the present patent the intention is to pro- 
duce a simple and direct acting check valve 
for controlling the flow of water into a reser- 
the same that it 























AUTOMATIC INLET VALVE. 


connections between such levers and the oper- 
ating parts of the valve, and to provide a 
valve so constructed that the upward move- 
ment of the float shall directly and without 
the intervention of other instrumentalities, | 
close the valve and shut off the flow of water 
to the reservoir. The engraving shows a sec- 
tional view of a reservoir such as is used 
for flushing tanks and showing a vertical sec- 
tion of the improved inlet valve. 


Prime Movers and Their Accessories, 

REVERSING GEARING.—A. L. HerMay, | 
Bandon, Ore. This invention relates to gear- | 
ing for general use, and more particularly to 
gears suitable for use with internal combus-| 
tion engines. It comprehends a_ revolubie| 
suaft and a countershaft to be driven by the 
same in either direction, according to the 
direction of rotation of the first-mentioned | 
revoluble shaft, the countershaft, however, re- | 
maining idle for a moment whenever the first 
mentioned shaft is reversed in its direction of 
rotation and only taking up the rotation after 
the first-mentioned revoluble shaft has turned ! 
half a revolution. 

INTERNAL COMBUSTION ENGINE.—S. 
Pearson, Kerrville, Tex. This invention pro- 
vides means for compounding the expansion 
effect to obtain the highest efficiency; provides 
for automatically operating the exhaust valve 
from the low pressure cylinder; provides a | 
plurality of high pressure cylinders united for | 
delivery to a single low pressure cylinder to. 


| Vides for manually and at will 


| in 
| down 


deliver the partially expanded gases on op- 
posite sides of the low pressure piston; pro- 

















INTERN AL 


COMBUSTION ENGIN} 


reversing the 
operation of the pistons and the crank shaft 
connected therewith; and provides a plurality 
of high pressure 2-cycle engine cylinders opera 


tively connected to exhaust into a low pres 
sure cylinder, and to opposite sides of the 
piston therein. The illustration represents 


a vertical longitudinal section of a reversible 
3-cylinder 2-cycle type of Mr. 


gine. 


Pearson's en- 


Pertaining to Vehicles. 


AUTOMOBILE HORN.—R. E. Lone, 51 W. 
63rd Street, Bronx, New York, N. Y¥ This 
invention provides a hand operated mechan 
ism for vibrating the diaphragm of a me 
chanically operated horn, said mechanism be- 
ing arranged to affect a continuous seund 
provides a picker device for the picker tooth 
of a diaphragm adapted to wear said tooth 
evenly and extend the area thereof; and pro 
vides means for varying the tone and inten 


sity of the sound produced by the horn; and 
to reduce the wear on the pickers 

TIRE INFLATION INDICATOR.—A, J. De 
LOTBINIERE, care of F. Cockpurn, Bank of 
Montreal, Head Office, Montreal, Canada. In 
this patent the invention relates to tire infla 
tion indicators, and the aim is to provide one 
having a piston disposed against the inner 
tube of the tire, and adapted to be pressed 
wardly by the pressure of the air in the 1 
tube, and against the pressure of the spring 


an indicator being provided which is operadle 
by the piston. 

WHEEL TIRE.—H. L. Brener, 
GENE GOTTLEIB, 140 Nassau Street, 


of Ev 
York 


care 
New 


N. Y. This tire is made in independent sec- 
tions, removably attached to the wheel rim, 
and each consisting of a rim plate, a tread 
plate, a spring interposed between the rim 
plate and the tread at the middle thereo?, 
and flexible inelastic connections between the 
;ends of the tread plate and the rim plate 
HOLD-ON SAFETY TAP.—H. Orrg, 122 
South Second Street, Terra Haute, Ind. This 
tap is for use in taking the place of screw 
threaded nuts and holding in a safe manner 
two parts together, or for holding a wheel 
on its axle An object of the invention tis 
to provide a device which is simple in con 
struction, inexpensive to manufacture, strong 


durable, safe and positive In its action, and 
easily adjusted. 
| 
Designs, 
DESIGN FOR CARPET OR RUG.—W. BE. 


Sayers, Thompsonville, Conn. In this elabor 
ately ornamented rug there are several bands 


to the border composed of scroll, geometrical 


and flower designs. The body of the rug or 
carpet is figured with large scroll and flower 
formations. 

DESIGN FOR A STATUETTE ( E 


New York, N. ¥. This 
statuett« 
flat base 
is 


ScHULTze, Manhattan, 
ornamental design of a 
plain chair standing upon a 
across the entire back of the article 
large letters the prayer, “Now I me 
to sleep.” A boy is kneeling the 
chair in prayer, and opposite a pet dog leans 
against the chair. Mr. Schultze has designed 
another ornamental the 
same chair as the above with the same prayer 


comprises 4 

and 
drawn 
lay 


at 


piece, comprising 


and figure of the boy in the same position, 
but with the dog left out 

DESIGN FOR A BOX.—E. F. CaLoweut 
Larchmont, N. Y. This exquisitely ornamental 
design embraces a plan view of the top of 
the box; a side view of the box; and en end 
view of the box. The top of the box is bor 


dered with scroll designs, and the center com- 
prises an elaborate collection of shields, heads, 
human figures, leaves, curled lines, etc. The 
side and the end display are designed in the 
same highly original and beautifully effective 
manner. 





Norr.—Coples of any of these patents will 
be furnished by the Scientiric American fer 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 
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Readers’ Service. 
Hardly a reck passes but the Editor 
receives letters from readers of the Scien 


riric Amexnican who ask him whether 
they shall send their bous to a technical 
school W heti« a boy shall become an 
engineer, @ chemist, or a naval architect 
are questions that puzzle parents The 
Editor will be pleased to aid readers of 
AMERICAN in deciding the 


their 


the ScieNTIFI 


matte of technical education for 


20NS iddress EpUCATIONAL BUREAL 


| 
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IIl.—Shall My Boy Become an Engineer ? 


By Franklin DeR. Furman, M.E., Professor of Mechanism and Machine Design 
at Stevens Institute of Technology 
[This is the second of a series of articles intended to set forth fairly the business 


possibilities of the technical professions 


connected with the more important technological institutions of this country and who 


are jor the 


hundreds of 


most part prominent educator 


young men in the principles 


write upon @ subject so immensely important in the future development of American 


manufacturing industries.—Eprror. | 


hr’ rY years ago there were no tech 
hically educated graduates in mechan 
electrical engineering in the 
Forty there 
quadruple expansion 


eal and 
t nited 
were no triple or 


States years ago 


steam engines, no commercial oil or gas 


jengines, no steam turbines, no dynamos 
| 
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Scientific and Technical 


BOOKS 


E have in preparation a new catalog of 

scientific and technical books, which will 
be ready for distribution about April 15th. 
Thus catalog will contain the titles ion descrip- 
tions of 3500 of the latest and best books 
covering the various branches of the useful 
arts and industries. 
Our “Book Department” can supply these 
books or any other scientific or tex hnical books 
published and forward them by mail or ex- 
press prepaid, to any address in the world on 
receipt ¢ i the regular advertised price. 
Send us your name and address, and a copy 
of this catalog will be mailed to you, free of 
charge, just as soon as it is printed. 
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361 Broadway New York, N. Y. 
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jot Mechanical 


the compound steam engine was the high 
est developed form of motive power, and 
the world had been waiting thousands of 
vears for that. Forty years ago the At 
lantic cable was not yet prepared for 

there were no 


electric 


mtinuous service, and 


telephones, no phonographs, no 
lamps, no trolley cars, no automobiles, no 
aeroplanes, no wireless telegraphy 

Such light as there was to guide the 
profession of mechanical engineering from 
the earliest times up to the time of Watt's 
double acting expansion engine in 1782 
was as the light of the stars at night: 
from Watt's time to the eighteen seven 
ties, it was as the dawn; but in the seven 
ties the daylight had come Permanent 
and trustworthy service by cable com 
menced in IS72: the reversible action of 
the dynamo and its use as a motor was 
the triple expansion 


discovered in 1873 


engine was introduced in 1874; the gas} 
approved engine was patented in 1S76; the tele 
hich schools four vear courses leading phone was patented in 1876: 


and the elee 
tric lamp became a commercial success in 
IS7o. The first technical graduate in 
mechanical engineering received his de 
gree in 1IS73' and the American Society 
Engineers was organized 


jin 1880.2 The progress of the past forty 


years in mechanical and electrical engi 


jneering has been simply marvelous. The 


jreason cannot fairly comprehend the vast 


ind powerful aggregate intellectual forces 
that have been at work during these four 
decades 

The writer has no mind to claim any 
undue credit for the wondrous unfolding 
of engineering advancement after 1872 for 
the technically educated engineer, for he 
knows full well that most of the startling 
inventions and many of the striking dis 
coveries have been and ever will be made 
largely by self-developed minds combining 
}unusual strength and daring. Such minds 
have been few indeed, and where one has 


lsucceeded many have failed, the lives of 


jsuch workers leading either to 
JOHN J. NUGENT, Registrar ]) 











brilliant 
success or to bitter failure. Even those 
who have had the greatest success have 
generally given at first only the simple 
demonstration that their inventions would 
work, or that their discoveries were 
roughly successful. The refinements and 
the reliability necessary to general useful- 
ness came later, perhaps with the in 
ventor’s own developments but always 
with the co-operation of others 

Who else then, besides the great in- 
ventors, are responsible for the great 
burst of advancement in the last forty 
years? Who did the great work of per 
fecting and refining the myriads of little 


jthings that had to be perfected and re- 
fined before the great inventions became | 
jserviceable? The plain thoughtful me- 
‘SOs and ‘90s did 


chanies of the "70s and 
a very, very large share, but would it be 
right to say that their art would have 
accelerated at any notably greater rate 
after 1872 than it had before, unless 
strong aid had been lent to it by the 


thoughtful and scientific work that began | 
accomplished at that date by the| 


to be 
newly created schools of mechanical and 
electrical engineering which started at 
that time? 

The number of students in those days 
being small, and the application of science 
to shop and manufacturing methods rela 


‘Mr. J. Augustus Henderson, M.E., now liv- 
ing at Philadelphia. Pa., received this degree 
from Stevens Institute of Technology 


*The American Society of Mechanical En 
gineers was organized at Stevens’ Institute 
of Technology. April 7th, 1880, and the first 
president of the Society, Dr. R. H. Thurston, 
was then professor of mechanical engineering 
at Stevens Since the present year marks 
the end of the 40-year period referred to in 
this article. it is of peculiar interest te note 
that the president of Stevens’ Institute of 
Technology, Dr. Alexander C. Humphreys, is 
now also the president of the American So 
clety of Mechanical Engineers which has a 
total membership of nearly 5,000 men prac 
tically engaged in the profession of mechani- 


cal engineering throughout the United States. 


The articles are prepared by men who are 


s. Because these teachers have instructed 


of engineering, they are best qualified to 


tively small, the early professors devoted 
their time largely to investigations and | 
publications of their work. These wri- | 
tings were open to all, and many mechan 
ies did better work because they were | 
able to produce better material, and to | 
machine it better because of better i 

| 





suggested very often by these writings 
of the professors Soon the students of 
these technical colleges began to go forth | 
and to carry personally into the shop, the 
drafting room, and the manufacturing 
office, new ideas—ideas involving method 
ical and scientific application to every-| 
day actions. These were eagerly sought 
by the enterprising layman, although gen- 
erally without outward evidence of appre 
ciation by the shop workmen, if we are 
to judge by the stories these early gradu- 
ates tell us of their reception in the busi- 
ness world. 

Nevertheless the new ideas and methods 
of the technically trained engineer, the 
better material and tools which his study 
of science enabled him to develop, and 
the opportunity these new developments 
offered to the untrained engineers and 
mechanics, started in motion a_nation- 
wide and powerful advancement in me- 
chanical and electrical engineering out of 
all proportion to any rate of advance that 
had preceded it 

But in the early days, as in the present 
day, although not to so great an extent by 
any means, the young, technically trained 
jengineer, minus the practical training, did 
not get along very well with his brother, 
the practical engineer and mechanic, who 
was minus the theoretical training. They 
mixed about the same as oil and water,| } 
and there being so little oil and so much 





| 
water, the oil did not have a good chance | 
to show how well it could lubricate the} 
wheels of progress But to-day the field 
is dividing; it is large enough to have a 
recognized system for the oil, and one 
for the water, and both have learned to 
appreciate and respect the value of the 
other and the dependence of one on the 
other 

Where the position and particular use 
fulness of the technical trained engineer 
is not understood or appreciated, there is | 
still friction, which leads to criticism of 
the technical graduate, criticism that is 
undoubtedly meant to be honest. but 
which is founded on a lack of understand 
ing of the essential and underlying condi 
tions of the great world progress in me 
chanical and electrical engineering during 
the past forty years And where this 
criticism has been loudest and strongest 
and most widely circulated, it has been 
ineffective in detracting from the great 
lwork in the engineering colleges simply 
because those to whom the criticisms were 
directed, understood far better than the 
author of the criticism what the technical 
graduate stood for and the part he was 
taking in this great world progress. Fur- } 
thermore, the public generally believed 
what the technical college catalogue sta- 
tistics namely, that over 95 per 
cent of the graduates are successful in 
jlife in that they have a good livelihood 
doing a responsible work and enjoying 
educated, cultivated, and refined sur- 
roundings, and cf these many live in afflu- 
ence and are prominent in their home 
communities. The man who secures a 
diploma from any of the large engineering 
schools is assured of an opportunity of 
attaining a substantial position in life 
land no limit is placed on his ambition. 


show, 


The Need of Engineers in Manufacturing 

With such facts as these (which are 
|known by the present writer to be true | 
because of his personal knowledge and 
labor in compiling the records of every 
| graduate of the first college of mechanical 
engineering in the United States) the 
manufacturers and engineers in_ this 
country are familiar in a general way, 
and they have not taken seriously the 
loud and sometimes vicious criticisms of 
those who have struggled hardest to stop 
the great wave of scientific and practical 
advancement. The most notable of all 
jof the critics of technical education who 
made his wonderful progress and financial 
success without technical graduates at his 
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INVENTORS are invited to communicate with 
Munn & Co.. 361 Broadway, New \‘ ork, or 
625 F Street, Washingten, D.., in regard 
to securing vaiid patent protection for their Ine 
ventions, Trade-Marks and Copyrights 
registered. Design Patents and Fereign 
Patents secured, 

4 Free Opinion as to the probable patenta- 
bility of an invention will be reauily given to any 
inventor furnishing as with a mode! or sketch and 
a brief description of se device in question All 


communications are rictly confidentiat Our 
Hand-Book on Parents ‘will be sent free on 
request. 


Ours is the Oldest agency for securing patents; 
it was established over sixty-tive years ago. 


All patents secured through us are described with- 
out cost to patentee in the Scientific American, 
MUNN & CO., 361 Broadway, New York 

Branch Office, 625 F St., Washington, D.C. 






























You can “scratch off a 
few lines*’ with any old 
kind ofa pen, but when you have 
real writing to do and lots of it, 
your pen needs to bea 










ee _SPENCERIAN 









Spencerian Pens don’t scratch, splotch or 

splatter. *y glide smoothly over any 

writing paper, under any hand writing. 
Saiunple card of 12 different styles 
and 2 good penholders sent for 10 cts. 


SPENCERIAN PEN CO. 
349 Broadway, N. Y. 













TYPEWRITERS 


A Mont S Days’ FREE Tria! 


Any standard machine shipped right to 
wer home for 5 days’ trial absolutely 
free No money down—no obligation. 
eturnable at our expense. If satisfac- 
ory, pay us about one. pol/ manufacturer's price either 
in cash or terms 0! month. Every machine guar- 
anteed perfect as the “aay it left the shops. Send 
right now for special circular ai full particulars. 
TYPEWRITER SALES CO. (81) 
174 N. Dearborn St., Chicago, Ill. 











‘ 
tz" TABLOID’ FIRST-AID 
3 Ready-for-Accidents outfits for 
motorists, aviators, travellers, 
home, farm, workshop, camp, 
etc 


Complete. reliableand portable 
Of all Druggists, or write eR 
BURROUGHS WELICOME & Co., 35, West 33rd St, HY. 





‘The Most Powerful 642” Nipper Made 


<e 75c 


No. 542 Red Devil Diagonal Side Cutter. 
It's drop forged tool steel, and for a sma! sized tool has 
no equal for strength. It will cut anything ; iron, steel 
or copper. Get it at your local tool store. If you 
can't, send us 75c and one only sample pair will be 
sent you postpaid. 

SMITH & HEMENWAY CO.,150 Chambers St., N.Y. 

Did you ever use a Red Devil Glass Cutter? 


ene = BEST LIGHT 


A complete lighting plant in 
itself. Makes and burns its 
own gas. Cheaper than kero- 
sene and more brilliant than 
electricity or acetylene, For 
homes, stores, factories, 
churches, etc. Made in over 
200 styles. Every lamp war- 
ranted, Used in every civilized 




















country on earth. Agents 
wanted. Write for catalogue 
and prices, 


THE BEST LIGHT CO, 
87 E. Sth Street, Canton, 0. 
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OUR 
SEMI-INVESTMENT PLAN 


is particularly adapted for 
those who have from 
$100 TO’ $5,000 FOR INVESTMENT 
Under our plan Standard Listed Railroaa 

and Industrial Stocks yield a high Income 
return and afford opportunity for appre- 
ciation in value 

Write for this plan— Free 


. 
Leavitt & Grant 
Established 1903 
55 Broadway New York 
Members Consolidated Stock Exchange of N. Y. 
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and so vast and is so evident to all, that 


* 
it can afford to extend its benefits to all. Investigate 
Much is left yet to be done by the ” 
mechanical engineer. The land, the sea, And You Will Buy 


and the air have been conquered, and 


the world has probably seen in these past 
forty years more diverse and remarkable 





elbow as he claimed, failed to see that 
his own success was due very largely to 
the development of better material for 
him to use, better tools for him to use, 
and better methods for him to use, which 
he and his working force, great as it was, 
never could have developed alone. The 
benefits of the applications of science to 
engineering and manufacturing, which 
have had their often small and unnoticed 
origins in the technical colleges, and 
which have had their practical and ulti- 
mate development often at the hands of 
the practical mechanic, have flowed in to 
benefit the man who criticised as much 
as to benefit the man who believes and 
co-operates in the great progress of the 
time. This progress has been so great 






















Le Page’s Liquid Glue is 
When you get a piece of : , E ; 
. inventions and discoveries than will ever e e 
work all ready to put together . . : we ; 
hose in dele. no anuee net again be seen in any future forty-year 
cnere 8.NS = shige GRR period of the world’s history. Sut it 18 Ll} es 
sults, if you makethe joints with will not outstrip the present in progress ° 
GE’S of a most valuable kind, for in spite of 
I E A }our great achievements, the one great de- or ervice 
P : lid bottl omy of life and processes, has scarcely 
ut up in solid cap bottles, ie nl is * 
can’t dry out unless you leave the been touched. There is a great field here 
for future use. f is cultivated many years hence, there will ‘ 
The nickel-plated spreader takes up | ever be the demand for the technically and of one construction The 
you want, spreads if thin - ame a - * 5 
enough to hold and in : The mechanical engineering profession Fi k H T 
places where a brash can’t te We is still in the very early morning of its 18 eavy Car ype. 
clean not thick and : 
clumsy like a brush. have a liking for mathematics and me r 7 
ton to the square inch chanies and at the same time a ceulti- O b ld f | 
Cn & a, Gales vated and balanced mind, an _  assur- ur success in ul ing unl ormly 
ull on it, ance of a high and respected position in ° . 
Sid inn walne cot TRS Neda life | strong tires accounts for their con- 
tube you can apply the glue — ; . 
direct. Tube or bottle 10c. "ie 7 f , = h h | | 
RUSSIA Com ©. y » The Titanothere—An Extinct An- sistently 1g average ml eage. t 
» bal Sir cestor of the Rhinoceros \. | ° ° 
phen cg ed struchon whic 
117 Essex Avenue fc A NEW and noteworthy exhibit con- is a alanc con 
i sisting of a series of life-size heads b li ° | ° e Ses 
lof the titanotheres, gigantic horned mon- we enleve 1S t y unique In tire 
sters, extinct distant relatives of the 
special aleove in the Hall of Vertebrate 
No amoke, no dirt, no smell, Paleontology of the Museum of Natural 
“y plants thatyoucan installinan | restorations Prof. Henry Fairfield Osborn 
our'stime. 500stylestoselect | has publicly presented for the first time 
catalogue. Agents wanted. > hie coulis peasy 
American Gas Machine Co., 175 Clark St., Albert Lea, Minn. ae " ~ se p preemie = =~ me a fr M ° T. 
- r v ) se gre? f als. 
SOE erenatien, <F Say Gee eee in any city from |Viaine to | exas— 


Ready When You Are 
bother, no disappointing re- cannot be said that no other future period 
Gti E sideratum of civilization, namely, econ- 
’ ike iy) for technically trained engineers and . . 
‘over off. ust a quarter turn A 
Sf the lidand the glue saved. AY [| |when this field of our industrial progress | HEY are made in one quality 
ust the amount of glue : trained man to keep it in order. 
o sides, it's always 
lhe thick life and it opens up to young men who 
Hold? At the rate of a 
joint, let it dry, and then 
lapsible tubesalso. Froma 
Grasse, & . — | 
rhinoceroses, is just being installed in a manufacture. 
Jeadly carbide, no teari istorv. New Work. we effective ° e ° ° 
ofwallsor floors. Completogas | Fitri. \ Wore, Honre Fatcmeld Ocha Inquire among Fisk Tire users in 
J from. Cost 4%centanhourfor | : . : 
= 400 candle-power. Write for |a yery instructive and realistic picture, Boston, Chicago or San Francisco— 
Under the direction of Prof. Osborn, 








Mr. William K. Gregory, and in confer- ¢ ~ ~ 
ence with other members of the staff, and you will recelve a unanimous 
Mr. Erwin 8. Cristman have skilfully ‘ 5 % - 
modeled the heads. The front page photo- verdict In favor of Fisk Mileage 
grapb shows the first ancestral type of 
the group, small and horniless, and the and Fisk Factor Service 
last final member at the pinnacle of their y - 
evolution, with massive head, three feet 
long, and enormously developed horns, 
two feet in length. 
The titanotheres went through their 
known evolutionary history and reached The Fisk Rubber Company 
their climax of great size and extreme 
horn development during the first half 
of the Age of Mammals. They were the Department U 
dominating animals of their day, some 
approaching nearly the size of an ele- ° 
phant, others averaging eight feet high at Chicopee Falls, Mass. 
the shoulder and fifteen feet in length. 
Herds of these mighty beasts roamed the 
ancient flooded Plains of Western 
America, especially in the region of the Direct Factory 
Dakotas, some two million years ago. Branches in 
They were heavy limbed, slow moving, 35 Cities 
* « * possessing broad spreading feet, like 
He Built This Boat Himself those of the tapir or rhinoceros, having 
H. A. Kent of Hamilton, Ontario, whose boat is shown four toes on the fore foot, and three on 
above, is one of the thousands of men and boys who | the hind. 
have assembled Brooks Boats, saving 24 boat builder’s| The powerful titanothere was not a 
— Youcan build a boat if youcan handle hammer, | true grazer, for in comparison with the 
w and screw-driver. We send you all parts shaped “white” rhino, its grinders had low 
and fitted here at the factory ready to fasten together— crowns and lacked the “cement” which is 
and we guarantee satisfaction. Pie 
so characteristic of the teeth of grass- 
Write For Brooks Boat Book illustrating cruisers, loving ungulates. Also its front teeth 
speed boats, sail boats, row boats, canoes, boats of all were feeble, their prehensile function be- 


kinds and sizes. If you wish, you can build from PURE PARA 


ing very possibly unsurped by a heavy 

$12. Mal eputal bards Beer Book nde 3 upper lip. The first ancestral member INNER TUBE 

of this family, entirely hornless, was AND 
BROOKS MANUFACTURING CO, about the size of the smallest Shetland 
8504 Rust Avenue, Saginaw, Michigan pony, and is found in the Bridger Eocene FISK CLINCHER 

Only $25 fcr this 23 foot power boat, 12 pamenger, | 0f South Dakota. A small restoration of 

speed 934 to 14 miles an hour. Knockdown frame with full | this diminutive creature is pictured under TIRE 

size patterns to finish by. paper ts Seapets a the large head. The species increased 

cttly low gulces rapidly in size and length of horns. In 

| the time period estimated to have been 

| one million years, according to geological 

reckoning, the skulls gradually flattened, 
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Men who know style—men who insist on a and wear — 
are the ones who are today making the nation-wide demand for 


‘Correct Styles for Men’’ 
You're absolutely sure of the quality when you put on a von Gal mab Jat 
—whether stiff or soft. It is guaranteed to you by the dealer and we 
stand behind him. The new spring styles include the newest and best 
rough, scratch and bright finish effects. 


Prices, $3, $4 and $5. At your dealer's, or if he cannot supply you 
write for Spring and Summer Style Book A, and we will fill your Am a4 
direct from factory £3 indicate style wanted and give hat size, 
your height, weight and waist measure. Add 25c to cover expressage. 


We are Makers of the a Celebrated $3 Hat 


Factories : Offices aad Sales- 
Danbury. Conn rooms: 
Niagara Falls, 1178 Broadway 
Ontario, Canada New Yor' 
St Hat Fact S 
raw Hat Factory: WES. VON Gouger s treet 


Baltimore, Md 





Panama Factory: New York 
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That Corn : a 

















Nosoreness, no discomfort. Nothing 
else known does what Blue-jay does. 

That’s why millions use it. You 
will never let corns disturb you when 
you find this out. 

Nor will you ever parethem. Par- 
ing takes off just the top of the corn. 
And a slip of the blade means infec- 
tion—sometimes a dangerous one. 

The right way—the easy way—is to 
end them completely with this fa- 
mous Blue-jay plaster. Proveit today. 


It will be ended 
forever in 48 hours, 
if you use a Blue- 
jay plaster. 

The pain ends in- 
stantly when you 
apply it. Then the 
B & B wax gently 
loosens the corn. 
In two days it comes 
out, root and all. 


A in the picture {s the soft B & B wax. It loosens the corn. 
B protects the corn, stopping the pain at once. 

C wraps around the toe. It is narrowed to be comfortable. 
D is rubber adhesive to fasten the plaster on. 


Blue-jay Corn Plasters 


Sold by Druggistse—15c and 25c per package 
Sample Mailed Free. Also Blue-jay Bunion Plasters (152) 


Bauer & Black, Chicago and New York, Makers of B & B Handy Package Absorbent Cotton, etc. 


—_—_——- 
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Mantura Pecans 
Large Nuts—Paper Shell 


Hardy Acclimated Pecan 
Trees for Planting in 
Northern States 


Here are Pecan Trees which will thrive 
in Northern States ~ producing as prolifically 
and as prohtably as any Southern Pecans. 

— Orchards pay ler bigger profits per acre than wheat 

shade-tree of wondrous beauty, lon owe 
a the the South. may now adorn any Northern la: 

We control five varieties of hardy trees ben cuited for 
have withstood temperature fer 
w zero—never been known to “winter- 

Grows succesatully in any soil—endures without injury bearing in 3 to 5 yess. 
heat, drough’ and severest cold. Catalogue he Catalogue Free 


St. Regis Everbearing 


The Raspberry for the Million and the 
Millionaire. “‘There’s Millions In Jt." 
You can now have ae from June to 
October by setting out the plants this sprin 
St. Regis produces continuously from June to 
October — heavy crops of large, luscious sugary 
bernes of bright crimson. 
Its surmmer and autumn crops 
not consist of a few scattered be 
but good to meer, eT. all the 
tirme. One party who a srnall ae ho 
acre, picked and shipped from it two o 
pickin. s each week for four pmonths 
and his profits were enormous. 

















| GLEN BROS., Glenwood Nursery ({s53), 1910 Main St., Rochester, N.Y. | 








till the latest member had developed two 
giant bony horns, several feet long, dom- 
inating the entire front of the skull. 
Most of the best preserved skulls and 
fossil remains of these animals have been 
discovered in the single geographic re- 
gion, now the Big Bad Lands of the Da- 
kotas, and in a continuous series of de- 
posits, known as the “White River 
Group.” 

These titanotherium beds have left a 
wonderful panorama of the life-history 
of the animals and show that they went 
through their entire final evolution and 
extinction in a short period of two hun 
dred feet of formation. Titanotheres, 
though the dominant and most formid- 
able animals of their day, suddenly be- 
came extinct at the close of the Lower 
Oligocene Age. Their extinction is at- 
tributed principally to their defective 
grinding teeth not being adapted to the 
changed conditions of vegetation and 
climate. The increasing aridity and de- 
velopment of grassy uplands favored the 
evolution and existence of herbivorous 
plains—living, open country, types, light 
limbed and swift, with long crowned 
teeth and elongated feet. Herds of small 
fleet horses which existed in enormous 
numbers, together with other grazing ani- 
mals in the regions of South Dakota and 
Nebraska, it is thought, may have cut off 
a large part of the food supply of the 
titanotheres, thereby aiding toward their 
final extinction. Prof. Osborn is pre- 
paring, with the assistance of Mr. W. K. 
Gregory, an elaborate and comprehensive 
monograph on the titanotheres from the 
rich and remarkable material obtained by 
various museum expeditions for the 
United States Geological Survey. This 
work will throw a new flood of light on 
and greatly extend all knowledge as tu 
these little known animal inhabitants of 
the ancient Dakotas. 


Perils ot the Deck-load 


(Concluded jrom page 30 


abling the vessel to partly right herself. 
Some of the lumber, however, got foul of 
the propeller and brought the steamship 
to a sudden stop. Only the prompt let- 
ting go of the anchors prevented the craft 
going ashore. 

Arriving at Bellingham, an effort was 
made to replace the lost portion of the 
deck load, when the vessel again went 
over on her side, her smokestack and 
masts resting against the face of the 
dock. The crew scrambled ashore along 
the smokestack. After two such emphatic 
hints, her deck load was reduced some- 
what and the vessel put to sea and ar- 
rived at her destination without further 
mishap. 

Sometimes the improper stowage of 
cargo between decks, or failure to trim the 
ballast tanks, makes a deck load a menace 
that would under other circumstances be 
perfectly safe 

Some months ago the German steam- 
ship “Wotan” took on a heavy deck load 
consisting of large timbers and creosoted 
piling, and she was proceeding out of 
Puget Sound when she went over on her 
beam ends with a suddenness that threw 
her crew into a panic. She was brought 
into a sheltered bay under a slow bell, 
but did not right herself until a large 
percentage of the deck load was removed. 

The underwriters’ agent, who investi- 
gated the case, claimed that the accident 
was due to the fact that the water ballast 
tanks were but partly filled. Apparently 
this was a reasonable contention; for 
after the tanks had received proper atten- 
tion the piling was replaced and the ves- 
sel put to sea on an even keel. 

A few months later the Norwegian 
steamship “Cuzco” had even a more thril- 
ling experience. She had left Puget 
Sound for Panama with a large cargo con- 
sisting in part of 2,800,000 feet of lum- 
ber, about half of which was in the form 
of a deck load that reached a height of 
16 feet above the bulwarks. 

The vessel had hardly cleared the coast 
when she ran into a storm of unusual 
violence. A huge wave struck her fairly 
broadside, and careening under the force 
of the blow, her deck load shifted, car- 
rying the steamship over to an angle of 
35 degrees. Here she lay, threatening 
to turn turtle any instant. The steering 
gear was so completely jammed that the 
eraft was practically helpless. 

Although the deck load projected fully 
six feet beyond the bulwarks, only one 
small lashing broke, liberating about 20,- 
000 feet of lumber. Had it been possi- 











TEMPERATURE 


problems 
are best 
solved by 


the aid of 
(74 9 
Tye Os 


Thermometers 


Pyrometers, and other Instruments for the 
Indicating, Recording and Regulating of 
Temperature and Pressure. No require- 
ments too severe for “Jycos” Products. 





Write us about your proposition 


Taylor Instrument Companies 
111 Ames St., ROCHESTER, N. Y. 


‘‘Where ‘Tycos'’ Thermometers Come From’’ 


Rubber Specialties Srac-” 


33 Years Experience Make Us Expert 
Parker, Stearns & Co. 
289-291 Sheffield Ave., Brooklyn, N. Y. 


Your PATENTS 

ncorporate = pss 
in ARIZONA 

Lawstne most liberal. Expensetbeleas. Hold meetings. transact 
businessanywhere. Blanks, By-Laws and forms for making stock 
full-paid for cash, property or services, free. President Stoddard, 
FORMER SECRETARY OF ARIZONA, resident agent foz 
many thousand companies. Reference: Any bank in Arizona. 
STODDARD INCORPORATING COMPANY, Box 8000 

_PHOENIX, , ARIZONA 


WELL a 

















DRILLING 
re 


t either deep - 
shall w we “4 in al kiz ofs unted « 
i wheels or on siils wW . powers. 
iz. simple a ? rable iy mechani< ar operate 
m easily 


WILLIAMS 5 BROS. ithaca, N. ¥. 


A DURYEA 


is the simplest Auto made, 
Several styles. Catalogue free, 
C, S. DURYEA co., Saginaw, Mich. 











CHBEStYaca eae 


SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully described in Scientific 
American Supplement 1430. The paper is illustrated 
by numerous engravings. Price 10 cents. - For sale 


by Munn & Co., Inc., and all newsdealers, 








Running Water in Your Country Home 
Install a Niagara Hydraulic Ram in your country home and 
you can have running water in any room or stable, barn, 
garage, etc., and it does not cost one cent to operate, 


Niagara Hydraulic Ram 
runs by self water pressure from any nearby 
spring or flowing stream, Never needs attention, 
Can't get out of order, Its cost is really small. 
W rite for catalog. 

Niagara Hydraulic Eng. Co. 
P. O. Box 1002 Chester, Pa. 
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H.R EE wt onteid $ 
vty 3n pA —r-4 
greoline engines. Guaranteed by a big respon- 
sible concern. Write for big ay 
tells and shows you ali about these hi 
grade motors and how ey are m: 


GRAY MOTOR COMPANT, 4131 U. S, Motors Bidg., DETROIT, MICH. 


12 savy 164 
Including scheble Carburetor and 


complete electrical! aad propeller out- 
fits. 2 cycle, 2port. From 3 to 18 


teed. Simple and reliable. 
for our large catalog “H™ at 
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SELLS For "GS 





$150 KERMATH $150 


4 cylinder, 4 cycle, 336"x 4", 10-12 H.P. “The qnotns you 
have hoped for.” 


Detroit, 
pat. con- 
servatively designed 
motor, of standard type, 
built for marine and 
general use. 
grade from 
paint, and 
decent price. Reliable, 
durable, economical, 

exible. 
Sole Distributors : 
‘on Motor Co. 
Dept. 8, Detroit, Mich. 


(Made by Kermath Mfg. 
Mic! h.). 
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A Canful of 


DIXON’S 


MOTOR GRAPHITE 


(Pulverized Flake) 
will cure your friction troubles 


The most highly polished bearing surface will 
show irregularities under tne microscope. Rub 
such a surface with Dixon's Motor Graphite 
and it will quickly acquire a smooth, almost 
frictionless coating of great durability. That 
is what happens when you lubricate your car 
with Dixon's MotorGraphite. Thelow friction 
of graphite on graphite is substituted for the 
wer-wasting friction of metal on me 
our car runs more smoothly and with 
increased power. 
Mix it with your own choice of lubricants or we 
will doit for you, as we manufacture a full line of 
greases containing Dixon’s Motor Graphite. 
Ask your dealer for Dixon’s Graphite Lubricant 
No. 677—a highest quality mineral grease n- 
tifically combined with Dixon’s Motor Graphite. 
Fine for differentials and transmissions. More 


economical than plain oil or grease. 

Send name and modelof car for free N 
book, “ Lubricating the Motor.” ~ 

Joseph Dixon Crucible Company 

Nn Established in 1827 A 


ite et City, New ~~ 

















INGECO Internal Combustion Engines are charac- 
terized by their many modern features, not untried 
experiments but superior points of well tried out de- 


The line affords an engine 
to 350 H.P. 


sign skillfully applied. 
for every commercial need from 1% 
Horizontal and Vertical types. 


High grade construction throughout. The factory is 
one of the largest and has every facility for turning 
out first class work. Every partis actually manufac- 
tured from jigs and interchangeable. Every engine 
is carefully tested before shipment and must develop 
power in excess of rating and be economical of fuel. 


We also have an attractive proposition in our 
INGECO Farm Engines from 1‘ H. P. up. 
Write for catalog stating what kind of an engine 


you are interested in. 


International Gas Engine Company 
118 Holthoff Place 
Cudah i 


y, Wis. 





Suburb of Milwaukee) - 
Branches in all Parte of the World 


INGECO 


ENGINES 
 OILDAC 


Reg. U. S. Pat. Off. 

No other oil lubricant contains Deflocculated Graphite, which 
graphite is of highest purity and greatest fineness. 

One gallon of Oildag will do the work of three or four gallons 
of oil, It is put up in concentrated form for charging 1, 5, 10 or 
$0 gallons of oil. You simply mix it with the oil you use 
regularly. It is very superior for Farm, 
Factory, Automobile, Motor Boat and Motor- 
cycle use. Ask for Booklet L-458. 
International Acheson Graphite Co. 

Niagara Falls, N. Y. 


General Agents for Oildag, made by Acheson 
Oildag Company 









































YOU CAN’T GO WRONG 
—when you choose !HC gasoline engine. The 
well known I H C reputation for high quality eli- 
minates all risk. We cannot afford to sell engines 
that disappoint. You can’t afford to take a chance. 
It is as much to our interest as to yours that you buy 
satisfaction when you purchase any one of the 


IHC Gasoline Engines 

They are simple, reliable and durable. They deliver 
more than their rated horse power—run steadily, 
smoothly and economically. When you buy an 
1H C engine you get the best heavy-duty engine 
ot the market today. 

Sizes from 1 to 50-H. P. Made in many styles— 
vertical, horizontal, stationary, portable; air or 
water cooled; and tractors 12 to 45-H.P. Write 
for complete catalogue. Address: 


International 
(Incorporated) 


15 Harvester Building Chicago USA 























ble, the lashings would have been let go 
and the deck load sacrificed to ease the 
ship. But this action was not possible, 
and for hours the huge carrier wallowed 
in the trough of the sea, taking in water 
rapidly through hatches and rivet holes. 
By good seamanship the vessel was turned 
about and brought slowly back to port, 
retaining a list of 23 degrees. The main- 
mast shrouds and stays had been car- 
ried away, the mast bent and the bulwarks 
torn out. 

These accidents, and many more that 
might be enumerated, have had a tend- 
ency to awaken shipowners and under- 
writers to the perils of an excessive deck 
load, and the desirability of an improved 


method of securing deck cargoes. It is 
held by many, especially by the ship- 


masters who have to take the risks, that 
deck loads should bear a certain speci- 
fied ratio to the between deck cargo, tak- 
ing into consideration the construction and 
rig of the various vessels, and that there 
should be government inspection to pre- 
vent overloading. 

In regard to deck lashings, it has been 
contended that some uniform system of 
fastenings should be brought into use, 
whereby in moments of grave peril the 
deck load could be released promptly and 
without danger. Heretofore there seems 
to have been a tendency to secure the 
deck load so thoroughly that it could not 
break away under any circumstance. 
Cables are run back and forth in an in- 
tricate maze and are so securely fastened 
with turn-buckles that it is impossible, no 
matter how great the need, to let go the 
deck load and relieve the vessel without 


F. O. B. Detroit, 


stroke, 


Not the 


It is what the 
that renders 
It is the Hug 
Hupmobile 





born. Three speeds forward and reverse; sliding gears. 
Bosch magneto; 106-inch wheel base; 32x3 44-inch tires. 


You would fail to do it full justice even 
if you judged it by the generous 
specifications. 


size the extraordinary character of 


si 


Hupmobile Long-Stroke “32” Touring Car, $900 =: 
including equipment of windshield, gas lamps and generator, oi! lamps, tools and S 

Four cylinder mptor, 34% inch bore and S4¢-inch 
Color, Standard Blue. Roadstet, $900. 


Price; Not the Specifications; But— 


the Name added to both 


You would do this car /ess than justice 
if you judged it by its price. 


And, in its class, the Hupmobile has 
always held its ideals as high as 
cars of the highest worth. 


It has shown itself worthy ofa place 
beside them—worthy to share the 
same garage; it has fulfilled its mis- 


car has always stood for, 
sion as efficiently as they fulfill theirs. 


the price remarkable. 


»mobile record; and the 


I Bear these things in mind as you study 
reputation; that empha- i 


the cars in detail—then, and not 
till then, will you fully realize the 


great danger to those engaged in the the specifications. remarkable value embodied in the 
effort. The price is not, in itself, sensational— price and in the specifications. 
Pacteni s already in v » eonata but the high standard of obil F “ys ‘ 
A fastening is already in vogue consist- gh standard of Hupmobile yw, aie quite willing that you should ss 


ing of a hook so secured by a link that a penctice, a 


sharp blow with a maul will release it; 


You do not buy certain large cars of 


that price, is sensational. . : - 
I ar compare this new Hupmobile with & 


cars which sell for several hundred 
dollars more. 


but for some reason it has not come into highest price because they boast 
popular use. The use of such a fasten- b longer wheel- We will cheerfully 
ase; or more abide by your de- 


ing, or an improved form, will probably 
result from the present agitation. Per- 
haps a fastening will be perfected that 
will act automatically when subjected to 
extraordinary strain, such as arises when 


generous propor- 
tions in any 
of the chassis. 
You buy them be- 
cause their name 


cision, if it does 
not demonstrate 
either equality or 
superiority in 
any definite and 


part 
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organisms, and he has restated the lamps and generator, oil lamps, tools and horn. Roadster, 110-inch wheel base, $850. 
known facts of heredity in terms of . ° 
. ‘ ; sgiers Hupp Motor Car Co., 1233 Jefferson Ave., Detroit, Mich. 
genotypes. As a result of his experi- 
ments he concluded that selection can ’ 
never establish genotypical differences, 
and that therefore, “natural selection” 
could never have given rise to new 
species. His conclusions are in perfect MULLINS STEEL BOATS CAN’T SINK 
harmony with the results obtained by Built like Government Torpedo Boats, ot tough, punctare-proof steel plates, 


of 


DeVries, as well as with the results 
the many experimenters on “Mendelism. 

Johannsen’s ideas help to explain the 
observations of breeders that certain 
characters can neither be made to blend 
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by crossing, nor can they be increased 
nor reduced in any way. 
The expression “unit characters” has 


been used by many writers for the idea 
of the simple characters of which a plant 
or animal is made up; for example, the 
color, hairiness or baldness, dimensions, 
early or late ripening, etc., have been 
considered units, and breeders have ex- 
pected these qualities to appear as 
wholes in the plants or animals with 


stretching out her hand 


orchard is yours on easy 


An Orchard Investment Where the Orchard is Most Profitable 


On the Sunny Southern slopes of the Blue Ridge Mountains in Northeast Georgia. Opportunity is 


Natural advantages possessed by no other Orchard District insure the 


to you. 


highest quality in fruit at the lowest production cost, and it is 2500 miles nearer the markets than the 
Western apple. Location strongly endorsed by the highest authorities. A\n interest in our thousand acre 


terms. It is your one best chance. Write now for full particulars. 
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which they were working. Johannsen 
does not speak of unit characters; ehe 
expects most characters to be the ex- 
pression ef the mutual reaction of two 
or more factors. In this he is in accord 
with such experimenters as Castle, Pun- 
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nett, Correns and others. The factors 
are the units that are concerned in 
heredity. This view readily explains such 


facts, for example, as “reversions to type” 
or “atavism” as result of crossing. If we 
assume the ancestral trait in question to 
be the realized reaction of two or more 
inherited factors, we can see how it has 
failed to show itself in two or more 
strains for many generations: each 
strain had one or several of the factors, 
but not all. On crossing two distinct 
strains all the factors necessary for pro- 
ducing the “wild” type are brought to- 
gether in one individual and the result 
is a reversion to the ancestral type. This 
kind of reversion has been produced at 
will over and over again by many experi- 





menters, with pigeons, rabbits, mice, 
poultry, ete, as well as with maiy Coupon ay by te 
plants. or Write 


In rejecting the idea of purpose in cre- 
ation, the ingenuity of scientists has been 








Free Examination 7°, Business and 


business, remit $4.50 as pa 
out it, write us and we w 


The S. S. Scranton Co., Hartford, Conn. 


A daily necessit 
of business law for all the sta 





for every man pte ~ i. #é ip : authoritative bock 
: ‘ erritories e Union—an encyclopedi 
of nee knowledge to which the business man or the corporation official can 
continually refer. It saves the time and annoyance of a lawyer's conference 
it saves the expense of a lawyer's fees. You can base your every transaction on 
exact legal knowledge—no matter what your problem, you can get expert legal 
advice instantly. The success and national reputation of the author as a lawyer 
d of every bit of advice or information you take from his book. 


Parsons “Law of Business” 


treats in untechnical, understandable business English of rights and duties under 

Contracts, Sales, Notes, Agency, Agreement, Consideration, Limitations, Leases, 
nterests, Insurance, Collections, Bonds, Receipts, 

2s, Liens, Assignments, Minors, Married Women, 
ills, and much besides. 

















The book contains also abstracts of All State 1. relati Yol- 
lection of Debts, Interest, Usury, Deeds, Holidays, Daysot me ay 
itations, Liens,etc. Likewise nearly 300 Appreved Ferms for S. S. 


Contracts of all kinds, Assignments, Guaranty, Powers of Attor- 
ney, Wills, etc. 

The 1912 edition contains up-to-date chapters on Emplo ’ 
Liability; Powers and Liability of Stockholders, Oftces 
and Directors of © ns; Food and Drug Law; New 
Trade Mark Law; Bailment; New Copyright Law, etc. 
Also a full Glossary of Law Terms. 


Co., 
Hartford, Conn. 
Please send me without ez 
pense or obligation on my part 

’ Law of Bosinews,” ae 
per your offer in Scientific American 
In ten days I will remit 94.80 oF 
notify you to sead reture stamps. 


at once and we wil! send you this work, bound in sheep, 
examination. If you then see its importance to your 

tin full. If you can get along with- 
send stamps for its return. 








A ae aS 








18 


SCIENTIFIC AMERICAN 


April 6, 1912 











hotographing the 
Secret Service 











April 














20th 
Last 
Day at 
Low 
Price 


The Inner Story of the 
Civil War After 50 Years 


ROM shore to ship, trum hill to hill, inno- 

cent-looking flags, like that in this photo- 

graph, sped their silent messages—and 
saved an army, started a battle—caught an 
enemy off guard. They were part of 
the Union Signal Corps—best friends 
of the Secret Service—and the 
camera caught them as they did 
a man's size job in those days 
of confusion B orf -oeiuete Their 
work, so valuable to the nation, 
so fascinating to hear about, 
but slightly remembered 
recalled by 3800 
photographs of the Civil War, 
lost for fifty years—now found 
again and contained in the ten 
extraordinary volumes of the 


PHOTOGRAPHIC 
HISTORY of The 
CIVIL WAR 


In the bewildering mazes made by 


vividly 


4,000,000 fighting men, those of the Sig- 
nal Service worked silently and swiftly, 
and now at last the camera has brought 
them their long~leserved glory. On the 
sensitive glass negatives, too, flashed 


scene after scene from the busy war life 


Aa hae baal 30,000 Sets 
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a Million 
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Only four months after 
its publication 30,000 


y revealed secrets are the 
amazing glimpses into that inner Secret Service of 
guerrillas, spies and scouts—men and women both—for 
whom each sunrise threatened a disgraceful death, 
Chat Secret Service inthe North was organized by Allan 
Pinkerton, famous detective, and it was under his pro- 
tection that Mathew Brady and other Union photogra- 
phers took this and the other 3800 photographs now 
contained in the Photographic History. Here in these 
pages you also see photographs of Union troops taken 


by Confederate photographers as secret information for 
Americans have sent 


orders for sets of the Pho- 
tographic History—an in 


their armies, All this and much more, you wil! find in 


the part of one volume of the Photographic History de- 
voted to Secret Service, Thereare ten volumes, covering 
vestment aggregatin 
every phase of the war, and besides the photograph:, , geree * 
. : more than one million 
they contain a million-word text history specially . 
4 dollars his, we are in 
written by fifty famous men. 
formed, eclipses all previ 
ous records made by any 


large subscription work 
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So great has been the enthusiasm over this work— 


not only because it is fas- 
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the publishers to extend the low price and small increase in value. It can- 
payment Club until April 20th Until that day, not be duplicated, because 


therefore, you can get your set at less than it cost to no other photographs exist 
to produce a work like it. 
With each succeeding 
year these beautiful pic- 
tures will become more 
valuable. The further 
away from the great con- 
flict we get, the more prec- 
ious and rare will be these 
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photographs—these 3,800 
undying witnesses. They 
will be young and fresh 
and true—— and of incal- 
culable value—when the 
human hands and brains 
that shaped the war have 
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Send the coupon now to be on time for the present 
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these photographs, And we wiil tell you how you can 
have your set at present low price and small payments. 
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|put to great strain to explain the facts 
lof adaptation. In most plants and ani 
mals common observation shows so many 
fine adjustments, apparently, between the 
organism and its surroundings, that the 
idea of purpose suggests itself even to 
the young child The Darwinian hypo 
thesis seems to explain adaptation without 
postulating purpose; but if selection is 
not operative, how are the adaptations to 
be explained? Apart from the fact that 
many organisms exhibit structures or in 
stincts that are not at all useful, or 
that are even harmful, Johannsen points 
out that many characters that are com- 
monly considered adaptations are not 
adaptations at all, in the Darwinian 
sense For example, hairiness in plants 
is often useful as a protection against 
grazing animals; but many plants have 
hairs although they grow in situations 
that never expose them to the danger of 
being attacked by grazing animals, nor 
jare the hairs of any other discoverable 
Moreover, hairs or 





value to the plants 
spines have been made to develop in a 
new generation of ovlants, whose an 
eestors had no hairs, by producing cer- 
tain changes in the temperature or the 


water conditions; here the appearance of 


hairs is simply a physiological response 
to certain special stimuli. In still other 
cases a cross between two hairless plants 
produces hairiness, that is, the hairiness 
is here a genetic reaction, the result of 
combining certain hereditary factors. In 
these cases there is no question whatever 
of use or adaptation, or “fitness.” There 
is, therefore, no reason for assuming that 
this character must be accounted for in 
terms of use or “purpose” when it is 
found to occur in nature in situations 
where it does apparently confer some ad 
vantage 

In a swamp we often find plants that 
|show special adaptations to the peculiar 
situation, and the common proceeding has | 
|} been to “explain” the characters in terms | 
jof the demands made by the, situation; | 


|but in the same environment may be 


found species of plants which show none |} 


j of the special 
| which nevertheless thrive as well as 


swamp plants,” and just as well as they 
do on the heath, or on the hillside. The 
same may be said of many color char- 
j}acters. The whiteness of the polar bear 
is more likely to be a physiological or 
genetic response to the extreme cold than 
an adaptive or selective response to the 
whiteness of the surroundings. The color 


patterns of tropical butterflies have been | 
| 


|} they may be nothing but the physiologi 
eal results of the food, or the activity, | 
lete., of the species; or they may be the 
results of certain types of hybridization. 
an account of Punnett’s experiments 
in this direction, ScreENTIFIC AMERICAN, 
January 28th, 1911, under the title 
“Mimiery With the Mimie Left Out.) 
It is true that if an organism is thrown 
into an unfavorable environment, or if its 
characters interfere with its physiologi- 
cal processes, the species will die out, 





(See 


but it is not necessary to assume that 
| every peculiarity of structure or habit is 
the result of adaptation to the needs of 
the species. We may expect that in time 
feach species will be crowded into the 
corner in which the conditions are most 
favorable to it, or where they are the 
least unfavorable; and in this way it 
may come to show a fitness or adapta- 
tion. But it is a mistake to suppose that 
the adaptive characters originated in re- 
sponse to the needs of the organism. 
Here Johannsen makes the shrewd ob- 
servation that Darwin, who repudiated 
Lamarck’s doctrine of the inheritance of 
the results of use and disuse, and other 
acquired characters, himself falls into 
the Lamarckian fallacy. This he does 
by assuming that fluctuating variations 
are inherited. If the progeny of a single 
self-fertilizing plant are all grown under 
conditions as nearly identical as possible, 
we find that the largest seed and the 
smallest seed produce in the next genera- 
tion seeds of the same average size; the 
difference between the largest and the 
smallest are due to the action of external 
conditions, and are therefore “acquired 
characters,” and cannot be transmitted. 
The mistake Darwin and ntany of his fol- 
lowers made was the failure to analyze 
just exactly what the word “variation” 
meant every time it was used. It is to 
the clearing up of our understanding of 
this fact of variation that Johannsen has 
made his greatest contribution. The 


” | 
“swamp characters,” but } 


described as ad&ptations for protection; | § 
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(certain purposes in view. 


|of the problem of the Easter 


the development of his methods will also 
dv much to advance agriculture § and 
horticulture. 


Growing Easter Lilies to Order 
NLY a few years have passed since 
the introduction into this country of 


the Easter lily. Prior to that time the 
flower was known as the Bermuda lily. 
It was a Philadelphia florist who first 


received, from some friends in Bermuda, 
a few samples of the snow white lily, 
whose beautiful blooms were a delight to 
his astonished eye. He put them forwar@ 
as an Easter flower, and their popularity 





was instant. Churches in general which | 
still looked at Palm Sunday decorations | 
as part of a ritual to which they might | 


not aecede, found at Eastertide an outlet 
for the huaain craving for beauty which 
were glad to welcome. The tall, 
white flower year by year has won its| 
way from city to city, and now it is used 
universally as an Easter 


decoration. | 


Bermuda has reaped a harvest in lily | 
bulbs, and even at the present day most | 
of the lilies are brought from that little 





isle in the shape of bulbs. though thous- | 
ands upon thousands of plants in bud and | 


bloom are also brought in to this country 


for the season's trade. The larger cities | 
such as New York, Chicago, Boston and | 


Philadelphia each receive from 200,000 to | 


300,000 bulbs during the months of July | 
and August. They are shipped from 
Bermuda packed in shore sand. Each | 


bulb measures from seven to nine inches | 
in circumference, and the average price | 
for the embryo lilies is $85 a thousand. | 
A florist in a large way 





of business will | 
take from 10,000 to 15,000 bulbs and | 
plant them at The temperature 
must then be kept where the root growth 


once. 


only will start, and it is not until the} 
|chill of October that they are taken to} 
the green house, where a warmth no 
|higher than 55 degrees is allowed them. | 
Within a few weeks of Easter the plants | 
are allowed to hasten their bloom, and if | 
they appear to be at all backward, from | 


70 to 75 degrees of heat is given them in 
order that they shall blossom out in all} 
their glory by the day the Lord made. 

It requires a full month to bring an 
Faster lily to its zenith of glory, and it 
takes no more than three weeks to ex- 
haust the pure splendor which has been | 
the outgrowth of all these months of care | 
and preparation. 

The experts of the Department of Agri- 
culture at Washington have been trying 
to discover a rival to the Bermuda lily. 
Various experiments have been carried on 
by these experts, chiefly for the purpose 
of securing new types of lilies by 
hybridizing and and to demon- | 
strate the practicability of growing lilies 
for Easter in the United States directly | 
from seed. One of the most promising of | 
the hybrids has resulted from crossing the | 
Philippine lily and the Bermuda lily. 
The Philippine lily takes but two months 
to come into from the period of 
planting the bulb, while the Bermuda and 
its various relations require five or six 
months. There would be a great saving 
of time could an Easter lily be grown in 
from one to two months. With a view to 
bringing this about the hybridization of | 
the Philippine and the Bermuda lilies has | 


crossing 


bloom 


been effected, the result being a flower 
larger than the familiar Easter lily, but} 
not quite as broad and a little shorter | 


than the Philippine flower. | 

Up to this time Americans have had | 
to rely for a very sparse supply of Philip- | 
pine lilies upon the Philippine Islands, and 
arrive early in the spring when they 
cannot be used for forcing. By growing 
them in California they can be obtained 
in the fall in good time for forcing into 
flower during the winter. The plants so 
far grown in California do not 
signs of the lily disease, which has men- 
aced the producers of the Bermuda flower 
jin this country. When these flowers come 
into bloom they are cross-fertilized with 
The seed from 
ire sent to California about 
where they are} 
fields, and 

the seed- 


show 


these plants : 
the end of the summer, 
planted out in the spring in 
in a year the growth made by 
lings is so great that hundreds of plants | 
have been recently produced bearing in| 
the neighborhood of thirty flowers to the 
stem. Some of those produced last sea- | 
sen from two and three-year-old plants | 
were large and most satisfactory. 
It would seem that this method of re 
production by the true solution 
lily industry 








seed is 


jin the United States, an industry amount- 


ing to millions of dollars each season. 
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{7 “Highlands of Ontario 


Lake of Bays, Maganetawan River, Algonquin National Park 
Temagami, Georgian Bay, Kawartha Lakes 


. Spend Your Summer Holidays at 
One of These Delightful Spots 


Reached in Palatial Trains over the 


Grand Trunk Railway System 


Finest summer playgrounds in America. Good hotel accommodations 
The lover of outdoors will find here in abundance all things which make 
roughing it desirable. Select the locality that will afford you the greatest 
amount of enjoyment and send for free map 
folders, beautifully illustrated, describing these 
out-of-the-ordinary resorts. All this recreation 
paradise only one night away from the leading Lane mrresing< 
cities of the United States. Address: ae le 
° a 
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J. D. McDONALD, Dept. L, 112 West Adams Street, Chicago 
F. P. DWYER, Dept. L., 299 Broadway, New York City A. 
E. H. BOYNTON, Dept. L., 256 Washington Street, Boston 

W. ROBINSON, Dept. L., 507 Park Building, Pittsburgh 
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Messrs. CONSTABLE & CO., London, will 
commence the publication this month of a new 
Scientific Review to be entitled 


BEDROCK 


A QUARTERLY REVIEW OF SCIENTIFIC THOUGHT 


ANNUAL SUBSCRIPTION, Post Free, in the United States, $2.75 
SINGLE COPIES, Post Free, 75 cents 


EDITORIAL COMMITTEE 
SIR BRYAN DONKIN, M.D. (Oxon), F. R. C. P. (London), Medical Adviser to the 
Prison Commission for England and Wales, Consulting Physician. 
E. B. POULTON, LL.D., D.Sc., F.R.S., Hope Prof. of Zoology in Oxford. 
G. ARCHDALL REID, M. D., F.R.S.E. 
H. H. TURNER, D.Sc., D.C.L., F.R.S., Savilian Prof. of 
Acting EK litor: H. B. GRYLLS. 


will be published on the First Tuesday in the Months of 
January, April, July and October. 





Astronomy in Oxford. 


The R 











LIST OF CONTENTS OF No. 1 
1. ‘‘VALUE OF A LOGIC OF METHOD,” by Prof. J. WELTON, M.A., 
cation in the University of Leeds. 
2. ay RESEARCHES ON ALCOHOLISM,” by 
F. E 
3. — an BERGSON AS INTERPRETERS OF EVOLUTION,” by E.W. POULTON, 
.D., D.8ce., F.R.S. 
4. tian INTER- ACTION OF PASSING SHIPS,’”’ by A. H. GIBSON, 
C.E., Prof. of Engineering in the Univ. of Dundee. 
5. ‘*THE STARS IN THEIR COURSES,”’ (being substantially the Halley Lecture for 1911), 
by H. H. TURNER, D.Sc., F.R.S. 
6. ‘‘SOCIAL AND SEXUAL EVOLUTION,” by THE HERMIT OF PRAGUE 
7. ‘‘HUMAN EVIDENCE OF EVOLUTION,”’ by A. M. GOSSAGE, M. D. 
8. ‘‘REVIEWS OF BOOKS.” 
NOTES. 


Prof. of Edu- 


G. ARCHDALL REID, M. B., 


D.Sc., A.M. Inst. 


Please write for Detailed Prospectus. 























ANNUAL SUBSCRIBER’S ORDER FORM. 
CONSTABLE & CO., Ltd. 
10 Orange Street, Leicester Square, London, W. C. 
Please enter my name as an Annual Subscriber to “BEDROCK,” and I request that vou 
will forward my copies by post on publication, and enclose herewith the sum of $2.7 


To Messrs. 


Name 


5. A. 46-12, 
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I have spGM 25 years in build- 


veg 
ing automobifes. Reo the Fifth 


#8 my 24th model. 

[ have watched every improve- 
ment, all the world over, from 
the very start of this industry. 

I have had actual experience 
with tens of thousands of cars, 
under every condition that mo- 
torists meet. 

All I have learned in those 25 
years is embodied in this car. 
And I know of no other engineer 
in the business who builds cars 
as I build this. 


> 


My Precautions 


What I mean is this: 

The need for infinite care, for 
utter exactness, fér big margins 
of safety is taught by experience 
only. 

Countless things which theory* 
approves are by use proved in- 
sufficient. 

Splendid cars fall down on lit- 
tle points. The maker corrects 
them. Then something 
shows unexpected shortcomings. 


else 


Perfection is reached only 
through endless improveraents. 
It comes only with years of ex- 
perience. Were I buying a car 
[. would want it built by the 
oldest man in the business. 


For Example 
he steel I use is anaiyzed, 

sO Know its exact alloy. 
The gears are tested in a 
crushing machine with 50 tons’ 


R. M. Owen & Co. “os 






30-35 
Horsepower 
Wheel Base 
112 inches 
Wheels 
34 Inches 


Demvuatable 
Rims 

Speed 
45 Miles per 
Hour 

Made with 2, 


4 and 5 Pas- 
senger Bodies 


Top and windshield not included in price. 








i; “Reo the Fifth—$1,055. 





By R. E. Olds, Designer ls 


capacity. Thus I know te 9x- 
actness what each gear will stand. 
I used to test them, as others 
do, with a hammer. 

I use Nickel Steel\for the axles 
and driving shaft, and make them 
much larger than * necessary. 
These parts can’t be too strong. 

I use Vanadium Steel for con- 
nections. 


One after another I have cut 
out ball bearings, because they 
don’t stand the test. I use roller 
bearings. Timken and Hyatt 
High Duty. There are only three 
ball bearings in this whole car, 
and two are in the fan. 


I test my magneto under tre- 
mendous compression, and for 
ten hours at a time. My carbu- 
retor is doubly heated — with 
hot air and hot water. Half 
the troubles come from low grade 
gasoline, and this double heating 
avoids them. 

I insist on utter exactness, a 
thousand inspections, tests of 
every part. As a result, errors 
don’t develop when the car gets 
on the road. 


Costly Care 

I give to the 

care as the chassis, 
impressive cars. 


body the same 
for men like 


The body is finished in 17 
coats. The upholstering is deep. 
It is made of genuine leather 
and filled with hair. 

The lamps are enameled. Even 


the engine is nickel trimmed. I 
finish each car like a show car. 


~ 

The wheels are large, the Bix is 
over-tired. The. wheel base ‘is 
long, the tonneau is roomy, 
there is plenty of room for the 
driver’s feet. 

All the petty economies, which 
are so common, are avoided in 
Reo the Fifth. 


My Level Best 


This car embodies the best I 
know. It is built, above all, 
to justify men’s faith in my 
designing. 

Not one detail has been stint- 
ed. Not one could be improved 
by me if the car was to sell for 
$2,000. 

Reo the Fifth marks my limit. 
I will yield my place as the dean 
of designers toa man who can 
build a car better. 


Center Control 


No Side Levers 


In this car I bring out my new 
center control. All the gear 
shifting is done by moving this 
handle less than three inches in 
each of four directions. 

There are no side levers, so 
the entrance in front is clear. 
Both brakes are operated by 
foot pedals, one of which also 
operates the clutch. 

This fact permits of the left 
side drive. The driver may sit, 
as he should sit, close to the cars 
he Sy the the upside of the 
road. This was formerly possible 
in electric cars only. 


Canadian Factory, St. Catharines, Ontario. 


Center 
Control 







Brake and 
Clutch 
Pedais 
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One Front Door Open to Show 
Center Control 


ati 


3 ‘It Took 25 Years to Build It 


The Little Price 


The initial price on this car 
has been fixed at $1,055. But 
our contracts with dealers pro- 
vide for instant advance. 

This price, in the long run, I 
regard as impossible. It is based 
on maximum output, on mini- 
mum cost for materials. 


We have a model factory, 
splendidly equipped. Our output 
is enormous. We have spent 
many years in cutting cost of pro- 
duction. And this year we save 
about 20 per cent by building only 
one chassis in this great plant.. 

We can undersell others, and 
always will. But the present 
price is too low under average 
conditions. I am sure it must 
be advanced, and those who 
delay must expect it. 

This car will never be skimped, 
while I build it, to keep within 
an altruistic price. 


You Can See It 
In a Thousand Towns 


We have dealers in a thousand 


towns. When you write us for 
catalog we will tell you the 
nearest. 


Write today for this book. It 
pictures the various up-to-date 
bodies, and shows all the inter- 
esting facts. The Roadster type 
sells for $1.000. 

Never was a car in all my ex- 
perience made so welcome as Reo 
the Fifth. Men miss a treat who 
fail to see this car. Address 


Reo Motor Car Co., Lansing, Michigan 


Reo the Fifth 
$1,055 






We equip this car with mohair top, side curtains and slip-cover, windshield, 


gas tank and speedometer~ all for $100 extra. Self-starter, if wanted, $20 extra. (60 
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